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New Pulley Clutch and Cut-off Coupling. 


elaine | 

The pulley clutch of which we give illus- | 
trations, showing it in whole and in detail, | 
consists of a very few parts, simple in con- | 
struction and compact in arrangement. Fig. | 
1 shows an end view, and Fig. 2 a longitu- | 
dinal section of the clutch. The long hub J 
cast to the pulley is bored out and lined 
with a brass bushing J. This pulley runs | 
loosely on the shaft, and the long hub of 
the flanged coupling H is keyed on the 
shaft. The hub of this coupling is turned 
off to allow the sleeve G to move longi- 
tudinally on it. Fig. 3 shows a separate 
view of one of the clamps A A, shown in 
Fig. 2; each clamp is pivoted on a bolt V; 
these belts are fitted into the flange of the 
coupling H, so as to cause the clamps to re- 
volve with the coupling. For further 
security a plate V is placed under the heads 
of the bolts M M to tie the two together. 
The right and left-handed screw C C works 
in brass nuts, which are fitted in the clamps 
A A, and by turning this screw in one or 
the other direction the clamps A A are 
either tightened or loosened on the hub J of 
the pulley. For the purpose of turning the 
screw C OC in either direction a ratchet wheel 
is fastened to its center, which engages with 
the pawl D; the pin, on which this pawl 
works, passes through two links 0 0, which 
are free to rotate on the screw C C;; this 
pin also passes through the forked end of 





the lever F, which is shown separately in 
Fig. 4. The other end of this lever is at- | 
tached to the sleeve Gas shown. From the 
foregoing it will be seen that the links 0 O 
form a ccnnection between the screw C C, | 
the ratchet wheel, pawl, and the lever F. A 
finger F is fulcrumed on the back of the | 
lever F, and the spring 1. acting at one end, 
causes the other end of the finger to press | 
on the pawl D, keeping the latter engaged 
with the wheel. Now, by means of a suita- | 
ble fork and collar in the groove of the | 
sleeve G,a longitudinal movement can be | 
given to the sleeve while the shaft 
is in motion. When the movement 
of G is towards the pulley, the lever 
Fis carried forward, and the pawl 
and ratchet act to tighten the 
clamps A A, thereby transmitting 
motion to the pulley ; when a loosen- 
ing of the clamps is required the 
sleeve G is moved back sufficiently 
to reverse the pawl D ; the finger # 
in this case will bear on the other 
side of the pawl, causing the ratchet 
wheel to loosen the screws. This at 
first sight may seem to be improb- 
able, but it will be found on inves- 
tigation that, as the lever /#’ recedes 
the position of the pawl D relatively 
to the lever #’ changes, and when a 
certain distance has been passed 
over, the finger # has ridden over 
the outer edge of the pawl D, and the 
pressure is applied to the side of the pawl 
opposite to that shown in the illustration. 
By this simple means the position of the 
pawl is quickly changed, thereby produc- 
ing an action either for tightening or loosen- | 
ing the screw C C, according to which side | 
of the pawl is engaged with the ratchet | 
wheel, the whole arrangement requiring but 
a small space on the shaft. A marked ad- 
vantage is claimed for this clutch, namely, 
the tightening may be gradual, thereby 
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starting the machinery slowly, and by fur- 
ther tightening, all slipping on the pulley is 
prevented. For dynamos, and other ma- 
chinery requiring caution in starting, this 


clutch is said to be well adapted. 

For cut-off couplings the pulley part is 
not required; one section of the shaft ex- 
tends into the hub J sufficiently far to sup- 
port it while running loose, and the hub J is 
keyed on the other section of the shaft. 
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The place that the newspaper of to-day 
has taken as an educator can hardly be over- | 
estimated. One cannot shun books and ex-| 
pect to know much, but particularly he | 
cannot let the papers go by him and hope to | 
keep anywhere abreast of the day. In all| 
that is done to civilize mankind nothing | 
ranks with the printing press. And yet | 
there is hardly a machine made about which 
less is said, 
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Steam Engine Fly Wheels. 
By Proressor Josepn Torrey. 
SECOND PAPER. 


There is no formula for |-roportioning fly 
wheels to secure steadiness of motion which 
will apply to all cases. Such formulas are, 
nevertheless, found in almost all ‘‘ engineer's 
pocket-books.” Most of them contain the 
‘‘horse-power”’ as one factor and usually 
the length of stroke among other things. 
Such formulas can only be of service when 

| for one single machine they have been 
|tested, and empirical constants inserted. 
| Even then it happens quite commonly that 
engine builders find that, when they intro- 
duce new sizes, the formula refuses to give 
a good weight in the fly wheel rim. In fact, 
this is what may be expected as long as an 
attempt is made to use formulas which do 
not rest on fundamental principles. In 
short, the design of fly wheels is a matter for 
careful study and judicious engineering in 
every case of departure from standard types 
already provided for. Of course it would 
be possible to design a wheel which would be 
| heavy enough, and too heavy, in any case, 
| without much real thought on the subject, 





| but that is not engineering. There is much 
| more involved in these days than simply 
| Securing a weight that will solve the equali- 
zation problem. Cast-iron is too expensive 
fe waste. The difficulty of making the 
| casting increases too rapidly with increased 
| weight, and last, but not least, it is exceed- 
ingly important that unnecessary weight on 
the main journals should be avoided. 
Therefore, let us approach the question as 
a most interesting and important problem in 
engineering, and formulate it as follows: 

To design a fly wheel which, for a given en- 


| gine or typeof engine, shall give steady motion, 


with the least amount of metal, at a given 
speed, 

The first step in the solution of this prob- 
lem will be to study the case in 
detail, to see just what is the source 
of unsteady motion, how the amount 
of unsteadiness in a given case can 
be determined, and to give a simple 
graphic method by which any engi- 
neer can, in a very short time, an 
alyze the action of any given com- 





Fig. 1. 
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PULLEY CLUTCH AND CuT-OFF COUPLING. 


At La screw is provided when soft metal 
or a wooden plug is to be brought in contact 
with screw (. By tightening the screw L 
the plug is brought in contact with C, and 
makes it tighter in the thread, so as to stand 
without loosening when in use. 

This pulley and cut-off coupling is manu- 
factured by the Allentown Foundry and Ma- 
chine Co., of Allentown, Pa., under the 
patent of W. J. Woodcock, Auburn, N. Y. 

Se 
The ‘‘ Majestic’s” record is not beaten yet. 





In accordance with the recommendation 
of Board of Ordnance and Fortification, the 
contract for 100 breech-loading guns—built 
up forged steel—is given to the Bethlehem 
Iron Company, of South Bethlehem, Pa. 
The cost will little four 
million dollars. 
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So one thing 





bination of speed, weight of parts, 
and ratio of expansion. 

It has been conclusively proved 
that the effort on the crank-pin is 
never the same as that of the steam 
on the piston—that is, the diagram 
traced by the indicator, and the 
diagram of effort on the crank-pin, 
as modified by inertia, will always 
differ in their outline, and the differ 
ence between them will be the more 
marked as the ratio of expansion 
increases and inertia increases, This may, 
I think, be considered a postulate. While 
there may be a few engineers in these times 
who dispute the conclusions of theoretical 
mechanics on this point, it is hardly possible 
that the testimony of the Williams inertia 
instrument, and later, that of the ‘inertia 
indicator ” constructed by the writer, should 
be discredited. These show conclusively 
the modifying effect of inertia on the dis- 
tribution of force throughout the stroke. 

But again: The diagram of effort on the 

















9 
—s 


AMERICAN 





MACHINIST 





[| AveustT 20, 1891 











crank-pin does not give a true account of the 
rotative effect; that is, it does not show how 
this power is exerted round the circle of 
crank rotation at each point in the stroke. 
It is evident that this will depend on the 
angle at which the force is applied. 

Now this diagram of rotative effect is the 
one thing we are concerned with in our 
fly wheel problem, and the first thing to 
be done in any case is to construct this dia- 
gram. 

In a former series of papers the necessary 
rules and tables have been given by which 
we construct the diagram of effort along the 
connecting rod on the crank-pin. 

Now if the diagram of effort on the crank- 
pin be divided into ten equal parts by per- 
pendicular lines, then the amount of rotative 
effect at each of these lines can be found by 
multiplying the effort on the crank-pin by 
the corresponding decimal in the following 
table: 


BACK END. 





5 | 0.997 


6 | 0.955 





7 | 0.881 





8 | 0.750 


9 | 0.560 


10 [0.000 
FRONT END. 
To illustrate: Let us consider the dia- 
gram shown in Fig. 1;a most excellent one 
to start with, since the steam diagram was 
drawn by the indicator, and the inertia 
curve by the Williams inertia instrument. 

In this diagram we have represented the 
steam diagram a aaa, the inertia curve ¢ ¢, 
which, in the absence of the inertia instru- 
ment, must be plotted, using the method 
given in papers by the writer in the AMERT- 
CAN MAcuHINIsT of 1888 and [889. 

Taking, now, the diagram with the steam 
and inertia curves, and plotting in the line 
0 0, which represents the neutralizing action 
of compression on inertia, we get the area 
o0o7tda, which is the diagram of effort on the 
crank-pin. Next transfer this diagram to 
the base line o d, and we obtain the diagram 
The height of any point in this 
curved line 0 ¢ ¢ ¢, measured with a scale of 
pounds, represents the pressure on the 
crank-pin in pounds per square inch of pis- 
ton area, at that point in the piston stroke. 

Next proceed to trace the diagram of 
rotative effect. To do this, measure the 
height of each of the ordinates 1, 2, 3, etc., 
above the base line 0 d. Multiply this 
height by the corresponding decimal in the 
table just given, and lay off the resulting 
pressure on the same ordinate. In this way 
we shall obtain a diagram o d dd d, the 
height of which at any point represents the 
rotative effort exerted at that point of the 
piston stroke. 

The average height of this last figure is 
now to be found. This can be done either 
by means of the planimeter or by the older 
fashioned method of dividing the diagram 
into ten or more equal parts and carefully 
measuring the height of each 
division, taking, finally, the average of all 
these measurements. A line ” n is then to 
be drawn at a distance above the base line 
equal by scale to this average height. 

Now the result of all this is that we have 
a diagram which shows us at a glance just 
to what extent the rotative effort varies Cur- 
ing one stroke. We see that at about y 
stroke it rises considerably above the aver- 
age, and stays so till a little later than 4 
stroke, when it falls below, and remains so 
till the piston is at 4 stroke again. 

Since x o represents force and o d distance, 
the area nod n represents the work done 
per stroke by the rotative force. Similarly 
the area A, found by the rotative effect 


occce, 


average 


curve running above the average, represents 
the work done above the average during the 
portion of the stroke when the curve is 
above the line n n. 


Then the ratio of A to 


nodnwill give the ratio of the fluctuation 
of energy to the whole energy for one stroke. 
In the case before us this ratio is about 4; 
more exactly, the fluctuation amounts to 
0.240 of the total energy for one stroke, and 
this is the form in which the result will be 
needed for the formula soon to be given. 

This is, as I believe, the way the design of 
a fly wheel for steadiness should be begun. 
To carry it out, a diagram should be taken 
from the engine under a brake load about 
equal to its rated power, cutting off at 
closely } stroke, and with conditions of 
steam pressure, etc., good averages. 

This diagram should then be treated as 
has been described. 





Fiy WHEELS.—SEE PAGE 1. 


(Porter-Allen Engine 1144'"716"’, 265 Revolutions.) 


I have plotted very many such diagrams, 


for some time, in the hope of being able to 
give the readers of the AMERICAN MACHIN- 
ist rather more definite data; and I wish to 
state now, for the benefit of any who may be 
disposed to criticise the methods and con- 
clusions of this paper, that, if it is wrong, it 
is very wrong indeed. This has been gone 
over many times, and if there is any flaw, I 
cannot find it. I cannot make the plea of 
haste or inadvertence, and will take full 
blame. In‘all this work, however, I have 
failed to find an answer to the question, ‘‘Is 
there not some value that can be taken for 
this ratio of fluctuation to total energy 
which will be a good average?’ The ratio 
varies with valve setting, weight of parts, 
speed (very rapidly), steam pressure, and 
iength of connecting rod. Morin studied 
the same matter, and values are given, for 
engines cutting off at different points in the 
stroke, in Professor Rankine’s book on 
‘*The Steam Engine,” pages 60-61, but my 
own plottings, based on modern engines 
and from actual indicator diagrams, do not 
show any regularity which would warrant a 
general average value. And I believe it 
will be found best to determine the constant 
for each separate size and type of engine 
built. 


times to take diagrams from both ends, and 
take the average of the two constants found 
as the true one. And now, having explained 
thus far, I will give a formula with no ex- 
planation except this general one: 
the formula is based on the fact that the 
tendency of this fluctuation of energy is to 





and that the wheel is to be so proportioned 
|that by the momentum of its rim it will re- 
| duce this fluctuation of speed by a definite 
amount. 





kine, and has taken considerabie time and 


incomplete or wearisome, so let it go. 
Let A = area piston in square inches. 

L. = length of stroke in feet. 

r = average rotative force in pounds 
per square inch for one revolu- 
tion, as found by the diagram, 

Then 2 A Lr = #, which will represent 
the total energy exerted rotatively for one 
revolution. 

Let + = velocity of fly wheel rim in feet 

per second. 

ec = the ratio of fluctuation to total 
energy per revolution. 





and have studied the matter with great care | 


Moreover, in order to secure as accurate a| 
result as possible, it will be found best some- | 
That | 


produce corresponding fluctuation of speed, | 


I give no further explanation, be- | 
| cause the formula is boiled down from Ran- | 


study, and the explanation would either be | 





Let W= weight of fly wheel rim in 
pounds. 
Then the weight of rim necessary is found 
by the formula: 
Ww = 3,800 2 ¢ 
ee 


above. 

When, as in most modern high-speed en- 
gines, the functions of the fly wheel are 
divided between two driving pulleys, this 
| formula gives the combined weight.of both 
| rims. 
| I naturally feel some trepidation about 
|publishing this paper, as the AMERICAN 
| MACHINIST recently stated, in answer to an 
| inquiry, that there was no formula for pro- 
| portioning fly wheels for steadiness which 
was thoroughly reliable. I fully agree with 
our excellent friend, and this paper is not 
|intended as a final solution by any means, 
but only an attempt to bring the matter 
down as near first principles as possible. If 
‘it, perchance, proves useful to one or two, I 
shall be fully satisfied. 
| sme 
Designing Cams. 





By W. H. Boorn. 


In designing a cam, the usual points 
| given from which to set out are a certain 
|range of motion in the moved picce, to be 
accomplished during the period of time oc- 
cupied in the revolution of a shaft through 
a certain fraction of a circle, and it is usu- 
ally the case that the shaft which carries 
the cam has a uniform velocity. Some- 
times, however, it is not merely desired to 
drive a piece from a to 4 ina certain time, 
but at a certain velocity. For example, in 
what is known as the copping motion of a 
spinning frame it is required to raise and 
lower a rail, which controls the winding of 
yarn upon the spools, at a uniform rate or 
very nearly so. For this purpose a special 
cam, known as a heart wheel, is employed, 
which gives the uniform motion required. 

In the practical design of a cam it is 
necessary to first design a theoretical cam 
or one which will give the motion required 
to a point. This determined, the actual 
practical cam is deduced from the theoreti- 
cal form very easily. As an example, sup- 
pose in Fig. 1 we wish to move a point 
evenly from a todand back again; let us 
design a cam to do so. 

Extend the line } a to ¢, and take the 
distance ac sufficient to give a sufficiently 
|strong central spindle. Then with ¢ as a 
| center, strike circles through a and}. Di- 
| vide a } into any convenient number of even 
divisions, and draw as many diameters 
through ¢ as the number of divisions of a d. 
| Then starting at @ equal zero, pass on suc- 
cessively to each radial line and set off dis- 


| 
| 
| 
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DESIGNING CAMS. 


‘tances from the circle through a, equal to 
one, two, three, four, etc., of the divisions 
into which a b divided—in this 
case six. 


has been 


the various radii, draw the cam curves. 
This heart cam revolving round the center 


| 
| 


e will give a continuous uniform motion to | 
|a point to and fro along the line a 3, or 


along any other radius. 
Such a cam is perfectly useless, however, 


required to drive a friction roller in all like- 
|lihood, perhaps 14 inches diameter. 








find the real cam which will give to a fric- 
tion roller the same motion that a point re- 
ceives from the cam already drawn, take a 
pair of compasses, and set them to the 
radius of the friction roller to be driven, and 


| with one leg on the theoretical cam outline 
the value of EH being found previously as/| draw a number of circular arcs inside this, 
as shown, only very much closer together. 
| Then a line touching these small arcs, and 


shown hatched in Fig. 1, will be the true 
outline of a cam, which will serve the re- 
quired purpose. 

This isa simple arithmetical spiral cam. 
A logarithmic spiral may similarly be drawn 
by the usual rules for such spirals, and re- 
duced to a practical outline by the exact 
same process, 

The chief difference comes in, of course, 
at the points of change of motion a and z. 

In winding yarn on a cylindrical spool or 
bobbin, it is preferred that the full spool 
shall be barreled somewhat. 

This implies, of course, a slightly slower 
motion for the middle of the rise and fall, 
so as to heap up the yarn. The theoretical 





Then through each point thus found on | 


for there are no points outside of the geomet- | 
rical ones, and our practical cam will be 


cam for this would be of the form shown by 
| the dotted lines in the right-hand half of the 
| figure, opposite to the practical form side, 
|but the discrepancy between the two 
theoretical lines would be less than pur- 
posely here shown exaggerated. 

From this dotted theoretic cam the prac- 
tical barreling cam would be found, as be- 
fore, with the radius of the friction roller. 

The great advantage of acam motion is 
that any motion at all possible can be ex- 
actly obtained with unerring precision, 
hence the numerous cam gears found in 
textile machinery where quick movements 
require to be made under the action of some 
other moving part. Amongst these may 
be classed the shaper rail or copping rail, 
the heart wheel just described, the strap 
shifters of the mule head-stock, and sundry 
loom gears. After all, a cam is but a wheel 
of varying radius, and though I have used 
so many myself, it has sometimes occurred 
to me that their use displays a poverty of 
resource in respect to link gear design. 
Still, to effect certain ends by link gear, 
which are gotten so readily by a cam, would 
involve complications practically impossible, 
at least on the score of expense, so that cam 
motions with their compactness and ab- 
solute accuracy carry their own justification. 

—— odie 
Something About Hones. 


‘*An important industry of the world is 
the production of whetstones,” said Curator 
Merrill, of the Smithsonian Institution. 
‘* Civilization may be said to depend prima- 
rily for its development upon edged tools, 
and so it is interesting to consider the most 
improved methods so far devised for the 
sharpening of the implements used in the 
mechanical and other arts. 

‘“‘The finest whetstones known for the 
sharpening of fine-edged tools are obtained 
from Arkansas. In that State are beds of 
what is called ‘ novaculite,’ which is what is 
scientifically known as an ‘altered schist.’ 
| This means a deposit of a flinty nature, usu- 
| ally combined with limestone, the rock thus 
produced being changed in such a manner 
molecularly, by processes not altogether un- 
derstood, as to supply a surface most suita- 
ble for grinding. Arkansas furnishes the 
entire supply of novaculite for the United 
States, also filling a large part of the export 
demand, which is very considerable. The 
main deposit of the material is in a single 
hill about 500 feet high. For the sharpen- 
|ing of keen-edged tools, razors excepted, 
|this novaculite is unrivaled. It is a very 
beautiful stone, of snowy whiteness, and is 
quite costly, because it has to be cut by 
diamond dust, owing to its extreme hard- 
| ness. 
| ‘*Next in point of quality for whetstone 
| purposes is a gray, fine-grained sandstone 
| from Orange County, Ind. It is called, in- 
| differently, ‘Hindustan stone,’ or ‘Orange 
County stone.” Very commonly it is made 
into long spikes for sharpening knives upon 
in the kitchen, and for this purpose it is far 
better than steel. Another sandstone em- 





| 


To! ployed for the same purpose is quarried in 
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Cortland County, N. Y., and is called, with- 
out any reason that I know of, ‘ Labrador 
stone.’ It is a dark gray color. 

‘‘A still coarser whetstone, for scythes 
and other such tools, is made from Berea 
grits, a sandstone found in the neighbor- 
hood of Berea, Ohio. Also, there are certain 
qualities of fine-grained micaschists—a crys- 
talline rock of quartz and mica—which are 
obtained from New Hampshire and Ver- 
mont, and utilized for hones wherewith to 
grind tools of the bigger sort. But it must 
be understood that there is hardly such a 
thing as a whetstone quarry. Nearly every 
quarry from which whetstones are derived 
is worked chiefly for obtaining building 
stone, the small pieces of particularly fine 
grade only being utilized for making whet- 
stones. 

‘* Three stones imported from abroad are 
employed in this country for whetstones. 
Best known of these is the German razor 
hone, which is commonly used by barbers 
for sharpening their razors, and is, in all 
probability, the best substance for the pur- 
pose known. It is found chiefly near Ratis- 
bon, Germany, in the old river bed. During 
the period of early geological formation, the 
river brought down to that point mud which 
was deposited on the bottom. This mud 
varied in material from one season to 
another, depending upon the source from 
which it was derived, so that during one year 
it was white and during another blue. Sub- 
sequently, in the course of ages, the mud 
became stone, and now the white layers 
serve to sharpen the blades by which civil- 
ized men all over the world keep their faces 
clean of hair. Because the white stone is 
costly, it is usual to back a thin slab of it 
with another slab of the cheap blue stone, 
fastening the two together with cement. 
Such is the ordinary razor hone of com- 
merce. These German hones cost only a 
fraction of what is charged for novaculite 
scraps of the same size, but there is a duty 
upon them, which, together with the ex- 
pense of transportation, renders them about 
as high in the market. There are two other 
foreign whetstones commonly used in this 
country. One of these is a fine-grained 
schist from Scotland, known as the ‘ Water 
of Ayr,’ and used much by carpenters and 
stone cutters for rubbing down the surface 
of other stones. The other is the ‘ Turkey 
oilstone,’ resembling novaculite. 

“The stones used in this country for 
grindstones are mostly from Ohio and Nova 
Scotia, the latter supplying the best grade, 
which does excellently for scythes. Of for- 
eign grindstones, most come from England. 
Of all whetstones the most curious and in- 
teresting are those which are utilized by en- 
gravers to sharpen their engraving tools. 
They are of every shape imaginable, from 
long needle-like points to fine-edged sticks, 
the object being to grind the little points 
and edges of the steel instrument which 
could not be sharpened upon an ordinary 
stone.”— Washington Star. 


——_ ->e __ 
Abrasive Processes in the Mechanie 
Arts. 


By JouHn RICHARDS. 


(From a Paper Read Before the Technical Society of 
the Pacific Coast.) 
WET STONE GRINDING. 
Abrasive cutting is performed by means 
of wet stones, sand, emery, glass, corundum, 
crocus, rouge, chilled globules of iron, and 


in some cases by soft, friable iron alone. 


Chief among these methods is that of wet 
stones, or common grindstones, which form 


a more important part of converting imple- | 


ments than is commonly supposed. 

It is common to consider a grindstone as 
a kind of simple contrivance for rough work, 
not involving any operative conditions 
worth considering, but this is a great mis- 
take. It is true, that in sharpening tools 
and other operations where an 
amount is cut away, and the material is 
held in the hands, or applied by yielding 
pressure, the operation is simple enough, 


indefinite | 
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but as soon as gauge or positive grinding is 
attempted we have a totally different pro- 
cess, one involving intricate and difficult 
conditions that a century of endeavor has 
not put into a scientific or even understood 
form. 

In proof of this let me point out that ifa 
wet stone grinding machine for exact di- 
mensions is wanted, there is, perhaps, not a 
firm in Europe or America where such a 
machine can be ordered without supplying 
plans for it, nor is there, outside of the 
factories where such machines are cdevel- 
oped, any knowledge of the processes that 
will permit the construction of such ma- 
chines. 

GAUGE GRINDING MACHINES. 

Before proceeding to consider gauge grind- 
ing machines, it will be proper to mention 
that they are not exceptional. of all 
kinds, from the tiny web, one-eighth of an 
inch wide, up to the huge circular saw, 6 
feet in diameter, are all gauge ground by 
machinery on wet stones. Some of these 
machines cost many thousands of dollars, 
and on this process more than any other 
does our modern manufacturer of saws de- 
pend. Carpenters’ steel squares, files of all 
kinds, smoothing irons, spindles, gun bar- 
rels, and in some cases small shafts are 
gauge ground. The nearest organized works 
I have known at which gauge grinding ma- 
chines were manufactured, were those that 
existed twenty years ago at Cohoes, N. Y., 
where an ingenious mechanic, by the name 
of Blake, constructed wet stone machines 
for various kinds of work. I visited his 
works in 1865, when he was engaged in 
constructing machines for grinding files, 
squares and other kinds of tools. Since 
that time, and especially during the ten 
years that succeeded, Mr. Baker, of the 
Disston Works in Philadelphia, Pa., de- 
veloped a great deal that was new in grind- 
ing, discovering certain rules or principles 
that in some degree gave promise of a more 
scientific understanding of the processes. 

Mr. Baker, who is better known here as 
the inventor of the blowing machines that 
bear his name, is, perhaps, the greatest ex- 
pert now living in the art of wet grinding. 
He is also a mechanic of eminence in many 
other branches, but wet stone grinding, he 
claims, has presented the most difficult 
problem he has met with in the Disston 
Works, and in other large works of an 
analogous kind where he is now engaged, if 
living. 

Mr. Blake, before mentioned, removed to 
England, where, [ am informed, he now 
carries on an extensive business in grinding 
for the trade. His method consisted of an 
endless platen, or chain of platens, revolv- 
ing in front of the stones, the plates or 
tables being guided as they passed the point 
of contact, so as to present the pieces in 
various positions, they being fastened on 
the plates by means of clamps. The diffi- 
culty encountered, and the main one pre- 
sented in all kinds of wet stone grinding, 
was the rapid wear of all rubbing or run- 
ning parts, 

The endless platen method has gone out 
of use unless yet practiced by Mr. Blake 
himself, and present methods are by means 
of carriages mounted on wheels, the axle 
bearings of which can be protected, and by 
'means of radius frames that swing froma 
pivot. This latter is applicable to forms of 
any kind that can be bent to suit the curve, 
and thus be ground parallel. 


Saws 





CONDITIONS OF GAUGE GRINDING 


STONES, 


BY WET 

Among the conditions Of gauge grinding 
by wet stones may first be mentioned the 
are in contact. This cannot well exceed 
three-eighths of an inch, even for large 
stones, and where there is a flood of water. 
This may seem a strange proposition, but it 
is the rule adopted by Mr. Baker, and is 
fully confirmed by my own experience, It 
is true that a plane, meeting a circle, pre- 
sents but a point of contact, but even a 
small film cut away, as the work is moved 
‘along, presents this amount of contact, es- 
| pecially with large stones, and as soon as 
| that area is exceeded, water is excluded, the 
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pores of the stone fill with metal, the work 
is heated, and either spoiled or ‘* pulled ” out 
of the machine. 

In a machine I constructed, about 1886, | 
using stones 6 to 7 feet in diameter and 12) 
inches thick, consuming 40 horse-power to} 
each stone, we frequently threw the pieces | 
out by heating. Plane irons 2 to 3 inches | 
wide, averaging one-quarter of an inch in 
thickness, would be curled up like a wood | 
shaving, turned blue, and fired into a wall} 
like projectiles from a gun. 

Asa rule, the narrower the line of con- 
tact the better, hence the radius carriages 
that present a curved surface opposed to 
that of the stone work best for thin, flexible 
pieces. 

About the same time I 
other machine of smaller size for billet web 
saws, in which the pieces were fed through 
continuously, by means of rollers, and found 
that even with soft stones there were con- 
tinued heating and danger, until a reversely 
curved bed was placed opposite to the stone 
so as to reduce the are in contact, which in 
that case could not much exceed three-six- 
teenths of an inch. 

The difficulty in such cases is either the 
absence of water, or else the filling of the 
interstices of the stone. It is difficult to tell 
which; in fact, as before remarked, the 
whole process is a mystery, as far as ob- 
servation One to deal with 
‘“symptoms.” 

A second condition is the element of elas- 
ticity. What this kas to do with grinding 
is by no means clear, but it is an essential 
feature. I mean moderate elasticity, be 
‘ause any yielding that would permit a 
stone to wear out of ‘* truth ” would spoil all. 

In the large machine first mentioned for 
grinding plane irons, the bed or carriage 
was 8 feet long and 16 inches wide. It was 
of iron about 4 inches thick, and with its 
mounting weighed over a ton. It was 
moved by rack and pinion gearing placed in 
a room separate from the machine, to pre- 
serve the machinery from grit. The platen 
received eighty common plate irons, laid 
with steel on one side and tempered hard. 
The first experiments were discouraging, 
but it was soon found that a pine board one 
inch thick, placed between the table and 
the work, prevented the difficulty, unless 
the stones were too hard. 

In most cases the elasticity due to wood 
framing, or tables mounted at the ends only, 
is enough, but there must be elasticity from 
some source. 

The third condition I will notice 
hardness of stone. A hard stone cannot be 
used at all for gauge grinding, and the 
softer a stone is the better it will work ; but 
there is a commercial limit in the case, be- 
out. The ad 
vantages of a soft stone I conceive to be in 
the fact that the rapid wear presents con- 
tinually new and the 
water saturation because of porosity is more 
complete. The function of continued waste 
or wear will be further noticed in 
tion with emery wheels, or corundum wheels. 

There are many cases where gauge grind- 
ing with stones has been attempted and 
abandoned, after expensive 
because the stones used were too hard or too 
fine. Indeed, most of the difficulties that 
have come under notice to 
this cause. In some cases a lack of water 
has been the of failure. It not 
enough to flood a stone with water, espe- 
cially one running at high The 
water must be shot in by a jet between the 
stone and the work, and distributed all the 


constructed an- 


goes. has 


is the 


cause soft stones soon wear 


sharp edges; also 


connec- 


experiments, 


have been due 


cause is 


speed. 


way across the face. 
yater is to carry off the heat, and also to 
wash out the saud and particles of metal 


cut away. 


The principal development of wet stone | 


grinding, that is, gauge grinding, has been 
in the large saw manufactories, and also 


tool factories. Ido not mean hand grind- 


ing, which is simple enough and calls for 
no notice; but gauge grinding has been the 
subject of a great amount of ingenious effort 
in these manufactories by highly skilled me- 
chanics who have not carried their knowledge 
beyond the works where it was applied. 


|thick. I 


The agency of the} 


3 


In England a good many cemented or 
manufactured stones or wheels are used for 
wet grinding. At the works 
Richards & Co., Manchester, such stones or 
wheels are used for grinding wrought-iron 


of George 


pulleys, and a careful account of expense 
and time shows a saving over natural stones, 
although the latter are much cheaper in 
first cost. 

The stones employed are, at the begin- 
ning, about 4 feet in diameter and 6 inches 
am not of the kind of 
cementing material used in their manufact- 


aware 


ure, but it is in a limited degree soluble in 


water. 
DRY STONE GRINDING. 

There is but little dry grinding done in 
this country, and, so far as known, only on 
stones brought here from England. 

It may have been noticed that the shanks 
of tools brought from England, chisels, for 
example, are ground are 
very rough. This is done 
driven at high speed, called ‘‘ shank stones.” 
They were formerly employed for the same 
purpose at the Barton Wool Works, in 
Rochester, New York. 

Their operation is apparently the same as 
that of a coarse emery wheel, and the mys- 
tery is that they do not ‘‘ glaze” or fill with 
metal ; but there is some peculiarity in their 
structure that keeps them clear. I imagine 
they would soon fill if applied to gauge or 


crosswise, and 


on small stones 


positive grinding. 

A stone when glazed or filled ceases cut- 
ting or abrading, and some kinds, granite, 
for example, are suitable for the bearings of 
shafts. 
in Sweden the main or water wheel shafts 


I have myself seen in several cases 


of saw-mills mounted in granite bearings, 
and in one case had a shaft lifted to examine 
the surfaces, which were polished and had a 
metallic appearance. 

The tendency to ‘‘ pull,” as it is called, 
in dry grinding or in common grinding, 
when a stone becomes too dry, is a phe- 
For ex- 
ample, if we have to turn off a grindstone, 
true 
in use, a hard or sharp implement is of no 
avail, It must, on the contrary, be of soft 
iron or steel, and held in a dragging posi 
tion on the face of the A piece of 
common gas pipe is often used for this 
purpose. 

When the tool takes hold, which it will 
not do unless the conditions are right, it 
will ‘‘ hang on,” tearing out a deep furrow, 
and apparently cling to the stone. Only a 
blunt end is required, and, strange to say, 


nomenon not easy of explanation. 


either in its manufacture or to make it 


stone. 


complete elasticity is essential. 

For this purpose it is common to use a 
steel rod, large enough to be held in the 
hands, to inch 
in diameter, but the cutting end is drawn 
down to three-eighth inch square, a slender 
rod which bends freely when it takes hold 
of the stone. All this, so far as is known, 
is unexplained phenomena, familiar to shop 
practice as a fact, but a 
the of 
cerned. 

In this same connection, but 


five-eighths three-quarter 


mystery so far 
as nature the operation is con- 
td an- 
ticipate what is to be said of rolling abra 


not 


sion, I will mention another method of truing 
or turning stone by means of rolling imple- 
that ‘‘force off” the material by 
pressure, 

A small beveled wheel with a dull edge 
is presented to the face of the stone ina 


ments, 


diagonal position, so as to rotate slowly 


with it, and is passed positively across the 
face, ‘‘spawling” off the irregularities in 
pieces at one operation. The same opera- 





tion is the most successful one for shaping 
| stone by machinery that has ever been in 
| vented, and will be treated upon in a future 
| place. 
Unless these facts suggest some explana. 
| tion of why stones do not glaze or fill in dry 
| grinding, 1 have none whatever to offer. 
Dry grinding is not uncommon in Eng 
land. Razors ure dry 
| ground, and I believe also many other im- 


for one thing 
plements of the kind that would be injured 
or destroyed by the heat, which would 


naturally be supposed to result from that 





process. 









































































ABRASIVE CUTTING BY HEAT. 

This operation consists in applying smooth 
disks of steel or iron, driven at high speed, 
to pieces to be cut, the heat developed by 
friction being sufficient to melt the metal in 
contact with the wheel, or, what is more 
profitable, softening to plastic state, so it is 
rubbed or worn away by the wheel. 

This operation has a place in what may be 
called the romance of processes. Most every 
one has heard of it and wondered at it, but 
I imagine no one has ever seen any very 
useful function performed by this means. 

In a tolerably wide observation of ma- 
nipulative processes in this and some other 
countries I have never seen this process 
but once applied in a manner or under cir 
cumstances that seemed necessary or eco- 
nomical, and that was in the United States 
Armory at Springfield, Mass,, where it was 
employed in preparing a tenon or reduced 
section on the ends of tempered steel ram- 


rods, such as were used in loading the mus- | 
/as now carried on is not what it should 


kets of twenty-five years ago. 

The material was hard and could not be 
cut, so small wheels of iron about 6 inches 
in diameter and 1 inch thick were used. 


the range of accuracy comes down to the 
ten-thousandth of an inch in common opera- 


tions, and much less in the finer operations. 


All accurate and all polished surfaces are 
finished by abrasive operations, and after 
this statement it may be perceived how 
these processes are more important than 
cutting with edges. 

In the manufacture of gauging imple- 
ments of precision, with which I was con- 
nected for many years, grinding processes 
opened a new field. It was at the beginning 
of what may be called the emery wheel 
period, but involved a great deal more than 
common grinding processes, and a good deal 
that is never learned in any manufacture not 
involving dimevsions within a_five-thou- 
sandth part of an inch. Ido not, however, 
propose to go into this matter at this time, 
the purpose being to explain, or comment 
upon, some of the phenomena that attend 
no accurate grinding by wheels. 

The manufacture of emery grinding wheels 


be. A dozen or more companies are mak- 
ing and recommending their particular 


| wheels as superior to all others, but as to 


They were driven at 6,000 revolutions per| how these wheels are cemented or made, 


minute, and melted or abraded the metal | there is no knowledge whatever. 


instantly, at the same time drawing 
the temper so that a screw could 
afterward be cut on the end of the 
tempered rod. 

My own experiments have been 
confined to cutting off small bars of 
round and square iron by means of 
disks 12 inches diameter of 16 gauge 
plate. The operation was slow, 
unsatisfactory, consumed a_ great 
deal of power, and left the surfaces 
with a hard scale that afterward 
destroyed files or other tools. 

I have also seen railway bars cut 
off by this method, the saws being 
about 4 feet in diameter and five- 
sixteenths of an inch thick, but so 
far as known all these operations 
have been supplanted by cold saw- 
ing with regular saws having sharp 
teeth, and cutting the same as a 
circular or band saw does in wood. 


COLD SAWING IRON AND STEEL, 


In respect to this last operation 
of cold sawing iron and steel, I will 
digress enough to say that it is a 
process of great importance, that 
has been at least ten years in mak- |, 
ing its way to this country. Five 
years ago there was scarcely a large 
engineering works in England that 
had not among its implements either 
circular or band-sawing machines 
for metal, and in many cases beth. 

Messrs. Cramp & Son, the ship- 
builders at Philadelphia, three years 
ago ordered from England two of 
these cold saws for cutting off 
deck beams and other bars, and one is in 


use at the Union Iron Works in San Fran- | 


cisco. The United States Government, 
about one year ago, ordered from a firm in 


Leeds, England, a band-sawing machine for 


cutting metal at the Washington Ordnance | 


Works. I know of a works in England 
where there are fifteen such machines in 
constant use. 

The manufacture of cold-sawing machines 
has now been definitely commenced in Phil- 
adelphia, but it is a tardy beginning, con- 
sidering their extensive use ubroad in Eng- 
land, Germany and France five years before. 


ACCURATE GRINDING, 


Grinding is the process of accuracy. I 
have explained how it was the only process 
of treating hard material from tempered 
steel to the diamond, but an equally import 
ant function is the one of accuracy. Con- 
sidering abrasive cutting as one of delicacy 
or precision, direct cutting is in comparison 
only a ‘‘roughing out” or preliminary pro- 
cess. 

In metal working the operation of eutting 
has a limit of accuracy at one-hundredth 
part of an inch in coarse work and two- 
hundredth part in fine work. I mean in 
common turning and planing. In grinding, 
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not applicable to standard gauges. Imple- 
ments so made would cost a great deal, and 
would be of no commercial use for that rea- | 
son. In the duplicating system of making 
small arms, for example, if any part is 
touched by a file, or any implement that is 
hand guided, that piece is lost. It becomes 
special. In Geneva, twenty years ago, when 
watches were made by hand and trial fitted, 
such watches could not compete with those 
made here when the rate of wages was ten 
times as much asin Geneva. Trial work is 
of no use in the accurate fitting of any arti- 
cle to be reduced toa manufacture, so that 
Prof. Sweet’s conclusions were discourag- 
ing. Thousands of dollars worth of gauges 
and machinery were made and lost at the 
gauge works, until light came from an un- 
expected source. I ain speaking of twelve 
years ago. 

Some years previous to that time, J. Mor- | 
ton Poole, of Wilmington, Del., introduced 
a system of accurate grinding for calender 
rolls for paper making. These rolls, some 
of them 7 feet in length, had to be made for | 
rolling tissue paper, which will pile 2,000 to 
4,000 to an inch of thickness, and variations 
of one ten-thousandth of an inch in diameter 
or alignment would distort the paper as it 


Fig. 21. 
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ter of fact, there are certain kinds of cutting 
material, and certain kinds of cementing 
|material that are best for particular pro- 
cesses, and it is certainly time this was a 
matter of common knowledge among me- 
chanics and manufacturers. The require- 
ments demand a very wide range of quality 
| in such wheels, and there should be some- 
| thing more reliable to depend upon than the 
‘trade secrets and circulars of makers. 

| While the attempts to grind caliper and 
other gauges already alluded to were being 
made, Prof. John E. Sweet, of Cornell Uni- 
versity, came to the works, and, as an act of 
disinterested kindness, placed at our dis- 
posal the knowledge he had gained in sev- 
eral years of experiment in accurate grinding 
at the laboratory of Sibley College. This 
information, although valuable and _ ex- 
pensive, was discouraging, in the fact that 
| his conclusions were that abrasive grinding 
|could not be done without pressure, and 
with pressure accuracy was impossible, ex- 
cept as a ‘‘ trial” process. 

Let me explain here that trial operations 
are not admissible in any organized process 
for the duplication of work. One may “cut 
and try,” and thus secure accurate dimen- 
sions, but this is not manufacture, in a com- 
mercial sense, for our time at least, and was 
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live grinding, and quite the reverse of what 


has been noted of wet stone grinding. 
Pressure always produces flexure and dis- 
tortion. 

——~_aeoe— 


Pattern Making. 


By P. 8S. Drneey. 


KEY HEADS FOR MOTION RODS, ETC, 


The cost of getting out brass key heads 
for motion rods may be considerably re- 
duced in the machine shop by the pattern 
maker doing a little scheming, and the brass 
molder exercising care in molding. 

Figs. 17 and 18 are two views of a key 
head with block A ia place. A dry piece of 
cherry or mahogany should be selected, and 


| the pattern made as shown in Figs. 19 and 


20; it should be in halves, B C being the 
parting line. 

D E, Fig. 20, are core prints which carry 
the core horizontally. After the core is 
located a steel key is set in the mold into the 
print a, the cope print 4 bringing the key 
upright when cope is being closed. The 
box for the core is shown in Figs. 21 and 22, 
and is doweled together atc d, Fig. 21; a 

key passes through this core-box, 
which makes a groove in the core 
to receive the steel key. 

It is the intention when the cast- 
ings of these heads are being fitted 
up, to file the round ends, while the 
sides are to be finished in the ma- 
chine, therefore the stock allowed 


|____, for machine finish must stop off 
| ats g. 


There need be no fear of chilling 
the sides of the holes, through cast- 
ing steel keys in these heads; the 
effect is rather the reverse of what 
would happen in cast-iron, for it is 
well known that, if the same thing 
were to be done in cast-iron, the 
sides of the holes would be so hard 
that it would be almost impossible 
to dress them out with a file. 

A number of keys should be 
made expressly for casting into the 
heads, and they ought to be nicely 
finished, having about ,/; inch taper 
sideways; this will enable them to 
be easily driven out. I have seen 
much time wasted in the machine 
shop making these key heads, such 
as drilling and clipping out the key- 
hole from the solid, and finishing 
the round end in a shaper. This 
led me to devise the above simple 


" way of casting them, which has 
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Mr. Poole had | 


passed through the rolls. 
| 


exhausted the emery wheel market, as we 
had done, and ended by advertising here | 
and in Europe for samples of emery and | 
corundum. He collected such samples and | 
established a laboratory for experiment and | 
the manufacture of wheels, and, finally, 
after many failures, produced those that 
would grind without pressure. 

This was done by cementing the wheels 
with substances soluble-in soda water, using | 
the sharpest corundum carefully assorted. | 
When the wheels were at work a stream of 
alkaline water was run upon them, so the | 
surface was continually but slowly melted | 
away, and each time the wheels turned | 
around, so to speak, new edges were pre- | 
sented to the work, and when the conditions | 
were favorable the cutting went on without | 
appreciable pressure. This was the lacking 
feature, and through his skill and sugges- | 
tions the gauge business succeeded. 

Let me explain respecting pressure, that 
the flexure and yielding joints in the most 
carefully constructed machine, even under | 
light pressure, are enough to destroy the | 
accuracy of these processes, and also, as | 
flexure is accompanied by heat, the distor- 
tion from that cause is a further difficulty. 
The same rule applies in all accurate abras- 


| 
| 





| 
| 


proved a great saving. 

When making large quantities of 
these castings, a wood pattern will 
necessarily get broken and badly 
marked with the molder’s vent wire, 
so that under such circumstances a 
metal pattern and core-box would be more 
serviceable. I would therefore propose that 


| the standard pattern be made of aluminum 


and the core-box of cast-iron. Aluminum 
is just the metal that is wanted for such 
small patterns, because it possesses the two 
necessary and important elements most de- 
sirable for patterns—strength and lightness 
in weight , a very nice surface can also be 
made on this metal, which is also the thing 
needed. Molders do not like a heavy pat- 
tern, for the reason that it is not so easily 
drawn as a light one. 
-->.- 

It don’t take long in these days to break 
the record of the fast transatlantic liners. 
The last steamship to break it is the ‘‘Ma- 
jestic,” of the White Star Line. She has 
made the passage from Queenstown to New 
York, so it appears, in 5 days, 18 hours and 
8 minutes, beating the record by about one 
hour. Next. 








oe 

Speaking of Johnstown, the Jersey City 
Hvening Journal says: ‘The relief fund 
has made the town richer than ever before,” 
all of which is pure nonsense. Then it 
‘“They have sued the fishing club 
which owned the dam,” which shows good 
sense. 


Says: 
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Electrotypers’ Tools. 


Much attention has been given to the con- 
struction of electrotypers’ tools by John 
Royle & Sons, of Paterson, N. J. Of the 
several kinds manufactured by this firm, we 
give illustrations of a few which have re- 
cently been brought out. 

Fig. 1 represents a light running drill ar- 
ranged for mounting upon the work bench 
or table. It is admirably adapted for drill- 
ing nail or screw holes in zinc or electrotype 
plates, and for light drilling of any kind. 
The vertical movements of the drill spindle 
are controlled by a counterbalanced sensitive 
lever, and the whole is conveniently arranged 
to facilitate operations. The guide and 
spindle pulleys are straight faced and flanged 
so as to admit the use of a flat belt for driv- 
ing. This belt may be of either printers’ 
tape or thin leather, and it can be tightened 
to a limited extent by a slight backward ad- 
justment of the guide pulleys. These pul- 
leys turn on the pin through the frame, and 
the spindle pulley can easily be turned so 
that its hub will be below instead of above, 
as shown. This arrangement makes these 
three pulleys reversible, thereby providing 
means for driving by either an upward or 
downward direction of belt. 

Removable bushings are provided for the 
spindle bearings, which, in the event of wear, 
san be readily renewed. The table may be 
raised or lowered and fixed at any given 
point by means of the clamping handle, 
shown at the front. With this machine, 
holes ,°; inch in diameter may be drilled. 

The general dimensions of the machine 
are 22 inches by 7 inches by 24 inches high. 
The speed of the countershaft, which is 
furnished with the machine, should be about 
560 revolutions per minute. Total weight, 
including countershaft, is 65 pounds. 

Fig. 2 represents another light running 
drill, similar in construction in every partic- 
ular to the foregoing, with the exception 
that the machine is set on a column. The 
tight and loose pulleys are 4 inches diameter 
by 13 inch face. The floor space required is 
18 by 24 inches. The weight of the ma- 
chine, complete, is 160 pounds. 

In both machines the spindle is 4} inch 
diameter, and it has a vertical movement of 
24 inches. The table has a vertical adjust- 
ment of 3 inches. The diameter of the table 
is 7 inches; and the clear space to center of 
drill is 54 inches. 


SHOOT-BOARD AND PLANE. 


In the outfit of an electrotyper, photo- 
process engraver, pattern maker or joiner a 
good shoot-board and its plane are import- 
ant and valuable tools. Fig. 3 is an illustra- 
tion of these, for which is claimed a high 
grade of excellence, embracing new and im- 
portant features. The underside of this 
board rests upon three points, thus insuring 
a perfectly steady and true surface upon 
which the work to be planed is placed. 

To the forward part of the board are cast 
lugs or hooks extending downwards, which 
bear against the edge of the work bench, 
and afford sure means of holding the shoot 
board in position for use. The moving of 
the board to any convenient place on the 
bench at any time is a simple matter, as 
there are no screws to remove. 

An improved handle upon the _ plane 
affords not only a comfortable but a firm 
and commanding grasp by which its move- 
ment is easily controlled. This is a matter 
of great importance, and it will commend 
itself to the workman, 

A solid steel knife or is furnished 
with the plane; it can be inserted, removed, 
and successfully adjusted without the use 
of a hammer. By an adjustment of the 
‘* frog” or bed portion of the knife, the 
width of the throat can be regulated ; a lever 
arrangement of cap securely the 
knife in place ; the thickness of the shaving 
is governed by means of a screw, shown at 
the back of the ‘‘frog”; and in the same 
region a lever is fixed by which the knife 
can be set to cut square. 


’ 


‘‘ iron ’ 


fastens 


Both the board and the plane are entirely 


of iron, with carefully planed surfaces and | 


ways on which the plane slides. The out 





side dimensions are 10} by 24 inches; the 
size of the bed is 74 by 22 inches. The 
width of the cutting knife is 2 inches; the 
length of plane, 18 inches. The total weight 
is 55 pounds. A larger size of board is 
made by the same firm. The outside dimen- 
18 by 30 


sions are 21 by 32 inches; bed, 
Weight, 105 pounds. 


inches. 
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Fifty Years’ Progress of British Mer- 
chant Shipping. 


The following is taken from Jndustries, 
London. A perusal of it will give those 
interested in the American mercantile 
rine cause for reflection. 

At the present time we hear a great deal 
about the depressed condition of our ship- 
| ping interest, and to those who directly feel 
the depression it may appear both inconsist- 
ent and incongruous to speak of the progress 
of British merchant 


ma 


| 
| shipping. However, 
| in times of either individual or national de- 
pression it is advisable to make a survey of 
the salient circumstances which have existed 
|for some years past, and to review the 
| whole of the conditions. We then very 
| often find that there is little, if any, cause 
| for complaint on the whole, and that the de- 
| pression has arisen from a previous state of 
‘congestion which requires to be worked off 
| by some means or other. When we study 
the record of British merchant shipping dur 
| ing the past fifty years, which has recently 
been issued by the Board of Trade, we find 
nothing but cause for congratulation, for the 
figures show most conclusively that the 
| United Kingdom continues to hold its own 
amid the growing competition of other 
| nations for the carrying trade of the world, 
| and that, in fact, she is first in the race, and 
the other nations practically nowhere. In 
1840, the date when shipping statistics were 
| first compiled in a thoroughly reliable form, 
the total tonnage of the merchant navy of 
| the British Empire was 3,811,538, of which 
| 2,724,107 belonged to the United Kingdom, 
| while last year the tonnage of the British 
Empire was 9,688,088, and that of the United 
| Kingdom 7,945,071. But a change has not 
"only taken place in the amount, but also in 
‘the kind of ships, and the great increase 
which has taken place in our steam tonnage 
during the past few years has added enor 
mously to the carrying power of our ships. 
In 1840 the tonnage of steam vessels in the 
British Empire was 95,807, of which 87,539 


Fig. 3. 


ELECTROTYPERS’ TOOLS. 


The United States expends upon its agri- 
cultural department and for the support of 
the agricultural colleges and experiment 
stations about $2,000,000 per annum, Ger- 
many expends nearly $3,000,000 for the 
same purpose. France, in 1886, appropri- 
ated $8,000,000, and Austria during the 
same year more than $4,000,000. 


belonged to the United Kingdom, while 
last year the steam tonnage of the British 
Empire was 5,413,706, of which 5,037,666 be- 
longed to the United Kingdom, It is rather 
curious to observe that within the past few 
years there has been a decided tendency to 
build sailing ships for certain kinds of trade, 
| in which rapidity of transit is a secondary con- 
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sideration. Notwithstanding this tendency, 
the rapidity with which steam tonnage has in 
creased and sailing tonnage decreased rela- 
tively to each other, especially during the 
last two decades, is one of the most marked 
features in the report. This fact accounts 
to a very considerable extent for the great 
increase in the tonnage entered and cleared 
with cargoes and in ballast at ports in the 
United Kingdom. In 1840 this tonnage was 
only 6,490,485, whereas last year it was 53,- 
973,112. The figures which relate to steam 
vessels are, however, much more striking. 
In 1840 the tonnage of British steamers en- 
tered and cleared with cargoes and ballast at 
ports in the United Kingdom was only 663,- 
048, whereas last year it was 49,023,775, or 
nearly ninety times greater. Our satisfaction 
at this state of affairs may be increased, and 
our feelings of depression lightened, when 
we look at some of the figures referring to 
other countries. Remembering the fact that 
the of our mercantile 
marine is close upon ten millions, we may 
state that the next on the list is the United 
States of America, with a tonnage of 946,- 
695 registered for oversea trade, and 3,477,- 
802 for river and The latter 
has continued steadily to increase, while 
the former has as steadily decreased. Even 
last year this tonnage was considerably less 
than in the year which preceded it, while 
in 1860 it was as high as 2,546,237. It is 
quite evident that the American civil war 
caused a great part of the carrying trade of 


present tonnage 


lake trade, 


America to be transferred to other countries, 
and especially to Great Britain, and that 
neither bounties nor the other attractions 
held out by the American government have 
had much effect in recovering the lost traftic. 

It is somewhat curious to observe that, 
next to the United Kingdom, the country 
which has made most progress in merchant 
shipping is Norway, a fact which shows 
what can be done by combined intelligence 
In 1840 the tonnage of 
Norway was only 276,697, while in 1889 it 
was 1,611,398. 
recently about the progress of Germany, but 


and enterprise. 
We have heard a good deal 


the report shows that as regards shipping 
this progress is not very much to boast of. 
Last year the tonnage of the merchant navy 
of the whole of the German Empire was 
1,820,721, while ten years ago it was 1,181,- 
525, which does not show a very rapid rate 
of increase, especially having regard to the 


fact that we ourselves have built so many 
ships for the Germans. It will no doubt 
cause some surprise to learn that these 


statistics show a decline in the registered 
shipping of France and Italy. In 1840, the 
former had 662,500 tons, and for some-years 
this amount was increased, until in 1870 it 
had reached 1,072,048, but ten years later it 
had fallen to 919,298. A smaller increase 
then took place for afew years, and then 
again a decrease, and the amount is now 
932,735 tons. Italy, which in 1870 had 
1,012,164 tons, had in 1889 only 824,474. 
Both Italy and France have had what their 


shipowners consider the advantages of 
bounties, but what experience distinctly 


The free and 
unfettered competition of this country stimu- 


shows to be disadvantages. 


lates the energy and intelligence of our ship- 
owners, and a small amount of these quali- 
ties more than counterbalance very consider- 
The navies of 
Belgium and Holland are not very import- 
ant, but the report shows that they are both 


able bounties. merchant 


decreasing quantities, and the same remark 
But 
stunding these decreases, another series of 


applies to other countries. notwith- 
tables show the very significant fact that 
the tonnage owned by foreign powers en- 
tered and cleared at ports in the United 
Kingdom is steadily increasing, and that 
foreign competition is being more and more 
felt—a fact which should be carefully noted 
by our legislators, 
require to be informed of this fact, as they 
are already painfully aware of it, 

There is an instructive table given, show- 
ing the of vessels 
belonging to the principal maritime coun- 


Our shipowners do not 


number and tonnage 


tries which were removed from the register 
on account of wreck in each of the years 


1870, 1875, and 1878-89, and of course in 
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this the British Empire also heads the list. 
It is, however, satisfactory to find that for 
some years past both the number of wrecks 
and the tonnage involved have been decreas- 
ing. In 1889 there were 570 wrecks, with a 
tonnage of 218,409, the total tonnage last 
year being 9,688,088. It is also satisfactory | 
to find that the proportion between the | 
tonnage wrecked and the total tonnage is| 
smaller Empire than for 
Norway, for instance, in 
168 wrecks with tonnage of 
60,906, its total 1889 being 
1,611,398. The report contains a consider- 
able number of other tables of great interest, 


the British 
other countries. 


1889 had 


for 


a 


tonnage in 


to which our space will scarcely allow us to 
allude. One gives the tonnage of vessels 
built in the United Kingdom in each year 
from 1858 to 1890. In the first-mentioned 
year the total was 236,554 tons; the highest 
1883, with 892,216 
tons, while last year the amount was 812,- 
638 tons. In France, on the other hand, 
shipbuilding has decreased in a remarkable 
manner, the total tonnage built in 1889 be- 
ing only 32,502, in addition to which, how- 
ever, 24,676 tons were bought abroad. De- 
tails of trade with different countries, re- 
turns of apprentices, of seamen’s wages, of 
persons employed, of seamen’s savings 
banks, and of other matters go to complete 
this important report. Its perusal is well 
calculated to give us heart for the future, 
and to remove any feeling of depression 
which may arise on account of the present 
dull state of the shipping trade. 
———- «abe 
It Didn’t Stop. 


figure was reached in 


The train had only started from the New 
York end of the bridge when he went to the 
door of the car and asked of the guard: 

‘‘Does this train stop before it gets to 
Brooklyn?” 

‘*No, sir.’ 

‘* No half-way stop, eh?” 

‘*Of course not!” 

‘* What do you mean by of course not?” 
persisted the man. 

‘Why, you ought 
doesn’t!” 

“‘Thad, eh? Mebbe you’ve got an idea in 
your bead that I run this mammoth old vil- 
lage and the bridge included, but if you 
have, I want to inform you that you are 
mightily mistaken! The only thing I run 
on this earth is a tannery about forty miles 
up the river, and they say I’m running that 
into the ground as fast as possible.”—¥. 
Quad, 


> 


to know that it 





LETTERS FROM PRACTICAL MEN, 


Stress in Fly Wheels. 
Editor American Machinist : 

I have read with much interest, in your 
issue of July 30, the excellent article re- 
lating to stress in fly wheels, by Professor 
Joseph Torrey. He has certainly presented 
the subject, which is often shrouded by am- 
biguity, in a very simple and comprehensive 
style. But it appears to me that his formula 
for finding the stress per square inch of sec 
tion of the rim is, on the whole, not as sim- 
ple and easy to remember as the rule given 
by Mathias Beck in your issue of April 19, 
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must attach it in some way to the center C, 
say by a string. Let us now consider the 
conditions when the circular guide @ is used. 
If the body Bis set in motion by a force F 
acting in a direction perpendicular to the 
radius 7, and if there is no friction nor other 
resistances the body will continue to move 
in the circular path set out for it. If there 
had been no guide, and motion is given to 
the body by the force F’as before, then it 
must be evident that the body will move in 
a straight line, or tangentially to the required 
orbit. Consequently the duty of the guide 
G, when used, is to constantly deflect the 
body from the path it would take if left un- 
constrained. Our guide G, then, exerts a 
force which always acts towards the center 
(. Itis this deviating force that we have 
really to deal with in computing the stress 
in the rims of fly wheels. But in practice it 
is generally the centrifugal force which is 
spoken of. This would bea matter of in- 
difference were it not for the fact that the 
term ‘‘ centrifugal force” has given rise to 
the idea that the body tends of itself to move 
away from the center, instead of tending to 
move in a direction tangentially to the circle. 
Professor Rankine gives the following defi- 
nition: ‘‘ Centrifugal force is the force 
with which a revolving body reacts on the 
body that guides it, and is equal and oppo- 
site to the deviating force with which the 
guiding body acts on the revolving body. 
In fact, every force is an action between two 
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Bie, 
STRESS IN FLY WHEELS. 


bodies; and the deviating force and centrif- 
ugal force are but two different names for 
the same force, applied to it according as its 
action on the revolving body or the guiding 
body is under consideration at the time.” 
Bearing this in mind, we may use without 
being misunderstood the common expression 





1884, which is: The strain per square inch | 
of pulley rim section is one-tenth of the} 
square of the velocity in feet per second, | 
nearly. Expressing this rule in symbols, we | 
have: 

s=VPx 4, | 
in which Sdenotes the stress per square inch | 
of section of the fly wheel rim; V, the veloc- | 
ity in feet per second of a point in the center | 
of the section of the rim, which, for the sake, 
of brevity, we shall, in what follows, call the 
velocity of the rim. 
of the correctness of this rule given, or how 





Since there is no proof | 


near correct the results obtained by this rule 
will be, ii may be of interest and benefit to 
some of your readers to investigate this sub-| 
ject. 

Let Bin Fig. 1 bea small body which is 
to move in a circular path ina horizontal 
plane. To cause it to do so we must do one 
of two things: we must provide for it a cir- 
cular guide G to keep it in its orbit, or we 


centrifugal force, meaning thereby simply a 
force equal and opposite to the deviating 
force. 

The centrifugal force of a body is found 
by the well-known formula: 
Wx V? 
gx? e 
in which C denotes the centrifugal force in 
pounds; W, the weight of the body in 
pounds; V, the velocity in feet per second; 
g, the acceleration due to the force of gravity, 
and 7, the radius of the orbit in feet. 

Now let us see what the bursting effect of 
this centrifugal force will be. Let Fig. 2 
represent the rim of a fly wheel whose cross- 
section is one inch square, and let the shaded 
piece, abcd, be one inch in length of the 
rim, so that its volume is equal to one cubic 
inch. The centrifugal force of this shaded 
portion is found by Formula 1; and if this 
force is greater than the strength of the 


C= 


= 





travel in the circle, and the rim will burst. 
If we now assume the whole rim to be di- 
vided into a number of pieces like a dc d, 
and find the centrifugal force of one piece, 
then we know the pressure per square inch 
of rim tending to burst it, or straining the 
rim, just as steam pressure strains a boiler as 
Professor Torrey states. Hence it follows 
that in order to find the stress in the rim we 
apply the same rule as is used for finding 
the stress in a boiler shell; that is, we multi- 
ply the pressure per square inch as found 
above by the radius in inches. Now remem- 
bering that the pressure per square inch is 
WG ve 
x 


equal to , and that in this expression 
, 


r is taken in feet we obtain: 
Ww. x 
i 
in which S denotes the stress per square 
inch of section of the rim of fly wheel. This 

reduces to 


S= 


xXx 127, 


12x WX VP (2) 
g 
The value of gis generally taken at 32.2; 
and if we take the weight of a cubic inch of 
cast-iron to be equal to .26 of a pound, and 
substituting these values for the symbols in 
Formula 2, we obtain: 
Ie xX ee Xr 
32.2 
which further reduces to 
S= .096 x V?. (3) 
In place of the factor .096 we may use, 
without any great error, the factor .1, and 
thus obtain: 


S 


S= 


> 


aye et (4) 
as stated in the beginning of this article. 

To show the application of this formula, 
let us take the example given by Professor 
Torrey. What is the stress in a fly wheel 14 
feet diameter making 225 revolutions per 
minute, and having a rim whose cross-sec- 
tion is one square inch? The mean circum- 
ference of this wheel is 48.98 feet, hence its 
velocity per minute will be 43.98 x 225 = 
9,895.5 feet; and the velocity per second will 
9,895.5 _ 164.9. 

60 
Formula 4, the stress will be equal to 164.9 x 
164.9 x .1 = 2,719 pounds per square inch. 
Professor Torrey’s answer is 2,642 pounds; 
the slight difference in these results is not 
worth quarreling about. 


be Then, according to 
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B. ERLIN, 


Copper and Tin vs. Copper and Zinc, 
Editor American Machinist : 

Every observing workman in the machin- 
ist trade has noticed the poor quality of the 
brass castings, as regards hardness and 
wearing capacity, and every engineer of 
high-speed engines knows how difficult it is 
to maintain It is common 
enough to find ‘‘copper and tin” in the 
papers, but a rare thing to find it in the 
shops. The workman doesn’t usually worry 
much about it, but he thinks how infernally 
mean the Old Man is to use cheap brass. 
The revelation comes, however, when the 
workman assumes the position of the Old 
Man, and has the ordering of these castings. 
It is easy to order copper and tin 8 to 1, 
but quite another thing to get it. When 
the chips fly all over the shop with a vicious 
chatter and snap, he realizes that he has 
been swindled. No copper and tin about 
that, nothing but the inevitable copper and 
zinc. None of beautiful gold and purple 
colors in the chips, and not a chip with a 
curl to it. If he remonstrates, he gets a 
little more lead next time, for coloring, but 
copper and zinc just the same. It doesn’t 
matter that his contract specifies copper and 
tin, he has to use what he can get, in the 
hope that the customer may not get onto 
the chemistry of it, or by some caprice of 
nature the journals may run cool. 

Pure gun metal is much more rare than 
most men Know of. It has been the mis- 
fortune of the writer to have never been 
able, in 22 years’ experience, to procure 
honest copper and tin castings to order, and 
although we have made the utmost en- 
deavor to get that quality in all cases, we 
never have succeeded except when we made 
it ourselves. This observation covers a 


cool brasses. 


imperative, and applies to many brass foun- 
dries. No offer of increased price has ever 
made any difference, nor dees it help the 
matter to specify ‘‘for acid water ”—the 
quality comes just the same. I believe all 
shops fare about the same way, judging by 
the brasses that are brought here for repair. 
One year ago we ordered a composition 
yater end for a steam pump from a leading 
eastern factory, to be used in a mine, in 
acid water, and which was specified to us to 
be copper and tin and phosphor bronze. 
That pump ran less than two months until 
it was sent in for repair, its cylinder liter- 
ally worn out. It had to be lined, and the 
best composition we could get, although 
none of the best, is working yet, but has 
been re-bored twice since. Genuine copper 
and tin necessarily costs more, but it wears 
much better, not only in pumps, but for all 
purposes, but is practically unobtainable. 
I have known parties to make water-works 
valves and seats of 150 to 1,000 pounds of 
copper and zinc, when ordered copper and 
tin, and chuckle over their smartness. There 
seem to be tricks in more trades than ours. 
‘« What private griefs they have we know 
not, that make them do it; they are wise 
and honorable, and will no doubt with rea- 
sons answer you.” C. W. CRAWFORD. 








Flow of Water in Coils. 


Editor American Machinist : 

In looking over the answers to corre- 
spondents in the June 18th issue of the 
AMERICAN MACHINIST, my attention was 
called to your reply to McF. & Co., Central 
City. 

You answer that it is the friction that 
prevents a low head of three or four inches 
from causing the water to flow through a 
circular coil when laid down in a horizontal 
position. 

As I have had quite a little “fun” circu- 
lating water through coils, I would like to 
call your attention to the enclosed sketch, 
which I think will throw some light on the 
subject. 

Water being turned in at A, it rises in the 
first coil to B, the bottom of the interior of 
pipe at top of coil. It flows down ina 
broken stream and fills the bottom of the 
next coil, the water rising equally on each 
side. 

The water soon forms a trap at C, and the 
air in the pipe, between B and D, has no 
means of escape. This compression of the 
confined air prevents the water rising higher 
than about D, when the head Z is equal to 
the pressure of the air. The rise of the 
water on the other side M would be equal to 
the height NV, plusthe head Z. In order for 
the water to flow through the coil, the head 
must equal the height of all the coils minus 
the compression in all the coils, or the head 
due toit. A vent at the top of each coil 
would prevent any trouble, and the water 
would flow with but the slightest head. 
Monometer gauges and portable barometers 
are constructed on this principle. 

W. 8. Howarp. 


He Objects. 
Editor American Machinist : 

When Bell Crank writes anything to the 
AMERICAN MACHINIST, I notice that he has 
a habit of saying things that are usually 
about right, but one thing in your issue of 
Aug. 6th, I think he is a little bit off, viz., 
the piece of old belting tied to the planer 
tool to raise the tool when the table is run- 
ning back. Now, I frequently use the 
same device when finishing cast-steel, but I 








metal, then the shaded piece will no longer 


variety of work wherein pure gun metal is 


make my piece of belting long enough to 
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pass entirely under the point of the tool. If 
I used the leather as short as Bell Crank re- 
presents it the tool would drcp on the work 
at the end of the stroke, and break the point 
off. 

In the same issue, in the editorial that you 
reprint from The Engineer, headed ‘‘ The 
Education of an Engineer,” one paragraph 
probably strikes the average American me- 
chanic as being rather odd. I refer to the 
place in the third column, where it says 
that the young engineer waiting at a 
station may see half a dozen engines, no two 
of which will have their links made or hung 
in the same way; now, in this country, out 
of six engines the chances are that at least 
five of them will have their links both made 
and hung practically the same way. 

Cuas. A, TRASK. 


Said to be an American Invention, 
Editor American Machinist: 

We notice on your first page of this week’s 
paper that you refer to the ‘‘ Greathead sys- 
tem” of tunneling. We think that, as you 
are good Americans, you should give the 
proper name to the system, being an Amer- 
ican invention, recently adopted in England. 
It is the Beach system. 

Watson & STILLMAN. 

[As our correspondents intimate, it is quite 
generally believed that the Greathead sys- 
tem of tunneling was originally invented by 
Mr. Alfred E. Beach, of New York. But 
in the absence of specific knowledge on the 
subject, we speak of the system as it is 
ordinarily spoken of, but with no intention 
to detract from any honor that should be 
given Mr. Beach. | 


Lining Up Old Engine Lathes, 
Editor American Machinist : 

Your issue of June 18 has on page 5 an 
article, ‘‘ Lining Up Old Engine Lathes,” by 
‘*A Mechanic.” At the commencement of 
the nineteenth line from topis the word 
“boring,” which appeared out of place, and 
I was satisfied when I had read the article 
through that ‘ pouring” was intended. The 
article is a good one, and written by one who 
has ‘‘ been there.”’ A. L, ALDEN. 
Foremen—Jig Saws—Graduated Vise 

Jaws—Ball Bearings. 
Editor American Machinist : 

Mr. Gilkerson’s foreman is acharacter that 
will bear talking about. His attitude 
towards his men is the all-important feature 
in shop government, and having the hearty 
co-operation of the men means much toward 
a successful plant. It is just as easy to be 
civil or polite to men as to give orders like ¢ 
slave driver. When a favor has been done 
for you it is no harder to say ‘‘ Thank you” 
to the man in the shop than after he is out 
of it, and you would not think of forgetting 
to thank him for a favor done after working 
hours. 

Nicknames are hard to avoid, for hearing 
the men using them in addressing each other 
itis very hard to call them by their right 
names; still, as Mr. Gilkerson says, it is the 
better plan. Not long ago I heard a fore- 
man giving a ‘“‘swearing match” that not 
only showed the disposition of the man, but 
lowered him in the opinion of the men. 
About the most interesting case of the kind 
that I know of happened several years ago. 
There was a jour. that was an habitual 
kicker—kicked at everybody and everything, 
and could not keep a boy any length of time 
without having a fuss with him. The fore- 
man got tired of getting a new boy every 
few -weeks, so he hired one that had a 
reputation for being a fighter. In a few 
days the kicking began, and the boy sailed 
into the jour., and walked all over him, as 
the saying goes; then he walked to the fore- 
man and asked for his time. The foreman 
told him to go back to work. ‘‘ That’s what 
I hired you for,” he said, and the boy went 
to work, and is there yet; he and the jour. 
are the best of friends, and are always to be 
found together out of shop hours. I do not 
favor pugilism as a corrector, but in this in- 
stance it had the desired effect, and showed 
tact on the foreman’s part in selecting the 
means Of correction. 





at times. 





When you see a foreman that is gruff and 
surly to his men, you generally find that he 
is afraid his men will find out how little he 
really knows, and by being distant and im- 
perious he thinks that he wears an air of 
superior knowledge that cannot be pene- 
trated—how mistaken is his impression we 
all know. The foreman that is kind to his 
men, and, above all, just to them, is the one 
who will secure the most work from them 
without driving, and will have their confi- 
dence and good wishes. This sort of a fore- 
man is the one who is happy and contented, 
knowing that there is no plan being hatched 
for his removal, and that no honest man 
bears him any ill-will. 

A novel scheme for avoiding the raw edge 
on the under side of a sawed edge of a board 
or plate of metal was shown to me some 
time ago. It was used in a large power jig 
saw for sawing electrotypes to the required 
shape for mounting. In this case the saw 
was nearly } inch in width and rather thick, 
probably .04” or about that—not being 
familiar with the nonsensical sheet metal 
gauge I cannot give the number, but by the 
rational gauge it would be number 40. Fig. 
2 shows how the saw was filed, half of the 
teeth raking one way, and the remaining 
half the other; from appearances, it seemed 
to me that the tendency would be to lift the 
work from the table on the up stroke, but 
the operator said it gave no trouble what- 
ever, and as it left a remarkably smooth 
edge would I suppose be counted as success- 
ful. : 

To any one who has flat cutters, or any 
similar work on the programme fora great 
portion of the time, the centering becomes 
quite an item in the work. In fact, for any 
vise work that requires laying out we can 
generally find the accompanying kink useful 
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Fig. 3. 


Fig. 3 shows the vise jaw with a 
piece of flat steel in place ready for center- 
ing. Instead of using dividers or calipers 
for this work it is much more convenient to 
lay off the jaw of the vise in the manner 
shown. Make a center line, and then put as 
many sub-divisions as your work requires, 
preferably in inches and parts of inches, each 
side of the center line. With these lines as 
a guide it isa very quick operation to put 
the steel in the vise midway of the jaws, and 
then a center is easily made that will coin- 
cide very accurately with the center line of 
the jaw. These divisions will be found use- 
fulin a great variety of ways, and new uses 
come to view as occasion demands. The 
faces usually being of hardened steel can be 
marked with acid in a neat and lasting man- 
ner, and their usefulness must be seen from 
actual use to be fully appreciated. 

In a recent issue Mr. Booth spoke of the 
adoption of ball bearings as the salvation of 
the bicycle business, that without them the 
easy running wheels would not be had, or 
words to that effect. I appreciate the ball 
bearings for their convenience inadjustment, 
and also their very moderate demands for lu- 
brication, but aside from these two points I 
cannot see their advantage. They are more 
costly, and although they are supposed to 
run very much easier, it is not proven by 
any means. 

At present I am riding a wheel that has a 
plain bearing on the large wheel, and balls 
on the front, but as the front wheel bears no 
weight they cannot be considered as having 
much effect on the running of the wheel. In 
the five years that I have ridden this ma- 
chine (a pony Star) I have never met a 
‘* hard tire” machine that could coast away 
from it, and I have coasted with wheels of 
all kinds with balls in every bearing on the 
machine. The cushion or pneumatic tires 
will coast away from it, as they will from 
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any hard tire machine in the market, all 
other conditions being equal. The ball bear- 
ing fad is going out, though rather slowly, 
for, unless I am misinformed, the Hickory 
wheel is built with plain bearings, and that 
has the name of being a very fast coaster 
and easy running’ wheel. 

The. convenience of adjustment of ball 
bearings, and the fact that they seldom need 


they revolve in it continually) are thoroughly 
appreciated, but I cannot agree with Mr. 
Booth when he says that the adoption of 
ball bearings has made the extended use of 
the wheels possible, for with the plain bear- 
ing, properly cared for, the wheels can be 
used and enjoyed just as much as when 
fitted with ‘‘ ball bearings all round.” 
FrED H. Co.vin. 

Shoes Blacked by Electricity. 


The little electric shoe-polishing machines 
in use in a number of barber shops have ex- 
cited much curiosity by the g@ttering effects 
they produce, but I saw a machine in a pat- 
tern shop down on West Fifth street, the 
other day, that will lay them all out. 

The machine now in use consists of one 
whirling brush, attached to a flexible shaft, 
which the bootblack applies by hand. But 
this latest development in the way of a pol- 
isher calls for no manual labor whatever. 
The shinee thrusts his foot into the machine 
and draws it out, the polishing being com- 
pleted instanter. 

The contrivance is the of a 
young local mechanic. It consists of a 
heavy base of iron and oak, on each side of 
which is a circular brush, revolving on a 
vertical] axle. In front of these brushes, 
and so closely placed that the bristles of the 
three intermingle, is a third brush, which 
moves horizontally. 

The shoe to be shined is placed on a little 
platform, which slides forward between the 
first two brushes, and as the third brush gets 
in its work, the shoe comes out a glossy 
thing of beauty. The shafts of the three 
brushes are self-adjusting, somewhat after 
the fashion of the rocking-horse machines 
wherewith the inglorious hog is denuded 
of his bristles; and it matters not whether 
the shoe that goes between is of No. 7 
caliber or No. 16, the polish comes on all 
the same. 

The young genius who built this machine 
has applied for a patent, and is now work- 
ing on a mechanical ‘‘ dauber.”—Aansas 
City Times. 


invention 


ame 


The Reforms at Navy Yards. 


The Navy Department has adopted a series 
of regulations to govern the employment 
of foremen, mechanics and laborers at navy 
yards, which are designed more effectually 
to carry out the letter and spirit of Sections 
1,544, 1,546, 1,754 and 1,755 of the Revised 
Statutes. The regulations are to go into 
effect September 1 next. The 
ferred to provide substantially as follows: 
Section 1,544; that laborers shal] be em- 
ployed with reference to skill and efficiency; 
Section 1,546, prohibiting political contribu- 
tions; Section 1,754, giving preference in 
civil appointments to soldiers and _ sailors 
honorably discharged from service by reason 
of disability resulting from wounds or sick- 
ness incurred in line of duty, and Section 
1,755, recommending to business men and 


sections re 


others that they give persons honorably dis- 
charged from the naval or military service 
by reason of wounds, diseases, etc., prefer- 
ence in appointments to remunerative situa- 
tions and employments. Under the regula- 
tions employes are divided into three 
classes, as follows: Schedule A—unskilled 
labor; schedule B—skilled labor; schedule 
C©—foremen, quartermen in charge and other 
men in charge. 

The regulations then provide that the em- 
ployment of foremen, laborers and mechan- 
ics at each of the navy yards and stations 
shall be committed to a board consisting of 
three commissioned officers on duty at the 
station, to be called the Board of Labor Em- 
ployment; the board shall consist of the 
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captain of the yard, or officer so acting, 
and the senior assistant, or, where there is 
no such the officer in 
from each of the two departments which 
The 
board shall be responsible for the proper, 
effective and impartial enforcement of these 
regulations in accordance with the statutes 


assistant, charge, 


employ the largest number of men. 


}above referred to, and shall make a report 
oiling (because the case retains the oil, and | 


annually to the department, by September 
15 of each year, of its work for the pre- 
ceding year, with such suggestions in rela- 
tion thereto as may occur to the members. 
a 

The new Sims-Edison electric torpedo, 
which is the latest invention in the line of 
fish torpedoes, and which has been built for 
the United States Government, had an offi- 
cial trial August -11th. It is driven, 
steered and discharged by electricity. It 
has a cable of high insulation 24 miles in 
length, being 1,000 feet longer than any of 
the ten boats heretofore built for the gov- 
ernment by this company. The contract 
price of the boat is $12,500, and it is claimed 
that it fulfills all the 
range, great velocity, changeable direction, 
a sure and controllable motive power, and a 
great exploding force. It is made to carry 
under ordinary circumstances 500 pounds of 
dynamite, which is said to be enough to 
destroy the most powerful ironclad, even 
when exploded at a distance of 50 feet from 
the It constructed, 
however, that it can readily be made to 
carry a charge of 1,500 pounds of dynamite. 
The weight of this torpedo is 5,000 pounds; 
its length is 31 feet, witha diameter of 25 


on 


conditions of long 


vessel assailed. is so 


inches. The motor and generator are 
Thomas A. Edison’s inventions. 
W. Scott Sims, the co-inventor with Edi 


son of the torpedo, manipulated the keys 
of the apparatus through which the electric 
currept is transmitted the motor in the 
torpedo. Its speed was 20 miles per hour. 
It was steered to the right and left, or any 


to 


desired course, and slowing down at the 
will of the operator. After it had run a 
distance of 4,500 feet it was steered in a 


semi circle, and then returned to the start 
ing point and brought to a full stop in front 
of the spectators. It had traveled 
12,000 feet in about six minutes. 


about 

The suc- 

cess is considered to be complete. 
————_- oe —_— 

There has during the past ten years been, 
so to speak, a race between skilled human 
muscle and ingenious machinery in the way 
of setting type. The race has been a fairly 
even one. There have not been lacking com- 
positors who were ready to tackle the record 
of any type-setting machine ever made, on 
the basis of work actually required in a 
printing office. 

It isa pity, of course, that some machine 
that will do the work and the thinking of 
the ‘intelligent compositor” not forth- 
coming. It would give the compositor an 
easy time. 


is 


There is a company in Cleveland, Ohio, 
But 
the circular letter of this company in regard 


that claims to have such a machine. 


to furnishing such machines is not, to put it 
mildly, encouraging. For example, the cir 
cular says, in regard to orders: 

First. The St. John Typobar Company 
will not undertake to state definitely when 
such orders will be filled, but all orders will 
be entered as reecived and filled in proper 
turn. 

Second. The company will not state at 
present the basis on which machines will be 
sold or go into service, but the rates will be 
uniform throughout the country, and it will 
be the policy of the company to make these 
rates attractive to the publisher. 

There might possibly be a more indefinite 
statement than this, but we hardly see how. 
The machine might, eventually, come at the 
price of a jackknife, or 
than a three thousand horse power compound 
engine. 
type by haad, and sticks the characters in 
their places by 
seems to be ahead. 

——— ae ——_—_——_ 

The Navy Department is in the market 

for fifty rapid-firing guns, the company 


it might cost more 
So far, the man who picks up the 


virtue of knowing how, 


that controls the gun that makes the best 
record to receive the order, 
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Fully Covered by Insurance. 


Nothing is more common than the above 
heading attached to the account of the de- 
struction of a manufacturing establishment 
by fire. And, generally speaking, nothing 
is further from the truth. In the instance 
of shops in good running condition, 
facturing machinery, the loss that will be 
paid by an insurance company will only 
partially cover the actual loss to the firm. 
There is the interruption to business that 
sends customers elsewhere, then there is the 
loss of special appliances that are difficult 
to replace, and work must be done at a dis- 
advantage while they are being replaced. 
Besides, there is the loss of patterns, and 
very probably all records of them, that the 
original cost will never reproduce—gauges, 
records of sizes are gone, and in a hundred 
ways business is hindered. 

There may be—there undoubtedly are— 
manufacturing establishments tn which a 
fire would be a disguised blessing. There 
are patterns that ought to be burned up, 
and drawings that are worth more as smoke 
than for any other purpose. But such in- 
stances are rare. As a rule, the destruc- 
tion of a large manufacturing establish- 
ment by fire is in the nature of a calamity, 
and should be guarded against by the em- 
ployment of the best modern agencies de- 
signed for the purpose. 
2 
To be Shunned. 


manu- 


We have frequently warned our readers 
against ‘‘ Companies” and ‘‘ Organizations,’ 
Loan Associations and the like, that pro- 
pose to give them returns that can be only 
described as enormous for money that is 
deposited with them. As we have before 
said, there must be, in the course of things, 
something wrong about such proceedings. 
Workingmen are generally honest, and are 
not looking for dishonest traps and pitfalls. 
We are glad to note that the daily press is 
beginning to take hold of this matter. The 
following from the Hvening Post is illustra- 
tive of the point we have been making. 
The extract from the Post, which we give 
below, follows an allusion to a Western con- 
cern with a high-sounding title : 

A clerk in a distant city was induced to 
buy twenty-five of its shares at $1 each, 
paying $25 down and agreeing to pay an 
assessment of twenty-five cents a share 
monthly. Section 14 of the by-laws pro- 
vided, in somewhat ambiguous terms, for 
withdrawal from the society at the expira- 
tion of six months. The clerk, after pay- 
ing his fourth assessment, wrote saying he 
would like to withdraw and receive back 
his money. He received a reply from the 
“secretary,” who quoted the 14th section 
of the by-laws, and told him that after he 
had been a member six months he could 
withdraw by forwarding a formal applica- 
tion therefor, and one dollar in cash to the 
society, but he would not be entitled to any 
dividend. The clerk waited for the expira- 
tion of the six months, and then did as di- 
rected. In reply, he was informed that the 
‘ directors’” would consider the application 
at their next meeting. After. waiting in 
vain for some time to learn the result of the 
‘‘directors’”’ consideration of his applica- 
tion, the clerk placed the matter in the 
hands of a friend in this city for collection, 
offering to take $50 in full discharge of the 
$62.50 he had invested in the society. This 
friend happened to be a pretty well-in- 
formed man in such matters, and he suc- 
ceeded in collecting the $50, but not until 
the *‘ secretary ” had first offered him $6.25 
(one month’s assessment) in full discharge 
of the claim, and eventually increasing the 
offer to two months’ assessments, and finally 
offering $25. Lle, however, at last paid the 
$50, but with a very bad grace. 


This ‘‘ clerk” mentioned by the Post, suc 
ceeded much better than men _ generally 
succeed with such associations; he had a 


streak of luck—just asif he had been struck 
by lightning, for instance. 

On general principles, a workingman 
should set it down as a fact that any one 
who offers him an abnormally high rate of 
interest cannot give him good security for 
his money. 
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Professor Joseph Torrey writes us as fol- 
lows: 


I notice that in my paper on Steam En- 








gine Fly Wheels, in your issue of July 30, 
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I carlessly say, referring to the table of safe 
speeds there given, ‘‘ Dividing these figures 
| by 3.1416 will give the pulling or tensile 
|strain per square inch of rim section ina 
| wheel of given diameter.” It should read, 
|< ‘ Dividing these figures by 3.1416 will give 
| the pulling or tensile strain in any two 
opposite sections of the rim combined, and 
dividing this result by 2 will give the strain 
per square inch of rim section.’ 
Soa 





Navigation Inspection Laws. 


Recently the barge Republic, carrying ex- 
cursionists from New York, collapsed—so to 
speak—killing several of the excursionists 
and maiming others. At first thought it 
would appear that the steamboat inspectors 


of New York were to blame in this 
matter. With such an opinion, a_repre- 
sentative of the AMERICAN MACHINIST 


called on Supervising Inspector Starbuck, 
and was very courteously furnished with 
the following from the rules and regulations 
governing such matters. This is from the 
General Rules and Regulations. 

Barges carrying passengers, in tow of 
steamers, and engaged in excursions, shall 
be supplied with twenty-five life-preservers, 
ten buckets and three axes, and one or more 
yawl-boats. 

We call particular attention to this clause, 
not because it has much—or anything—to 
do with this particular accident, but because 
it is of considerable importance as being a 
part of the United States law in relation to 
navigation matters. 

Twenty-five life-preservers for, say, fifteen 
hundred passengers! Dickens, in all his 
life, never wrote anything that could com- 
pare with this. The ability of a novelist to 
conceive of such an absurdity, and to put it 
into words, would insure his fortune. 

The foregoing relates more particularly to 
the law governing barges in general. In re- 
lation to this barge, it appears to be a case 
of general decay. Timbers too rotten to 
hold together ‘‘let go,” with all the sicken- 
ing detail; let go just as it might have been 
expected they would. And if the inspec- 
tion laws were what they ought to be, 
this barge would not have carried passen- 
gers to their death. 

In connection with the whole matter re- 
lating to the killing on the Republic, we 
wish distinctly to state that we have found 
nothing that indicates that the inspectors 
were to blame, but in our opinion the law is 
remarkably defective. 

aaa 
The Naval Reserve. 


There is not, probably, a man in the coun- 
try who does not feel a certain amount of 
pleasure over the recent work of the naval 
reserve. This reserve is a contingent upon 
which it is hoped the country can draw, to 
a certain extent, in case it is ever necessary 
to fully man the recent and prospective 
additions to the navy. Still, it would be 
unwise to place too much dependence on 
this reserve. It is composed, mainly, of 
young men who have but little idea of ever 
doing the work of an ordinary man on a 
warship; doing his work and submitting to 
the fare and discipline he must submit to. 
There is a wide difference between playing 
soldier or sailor and being one in fact. Before 
the strained relations in this country, towards 
thirty years ago, there were, and especially 
in this State, some ‘crack”—we believe 
that is the proper term—regiments in exist- 


ence. But looking through the records of 
the war, these regiments hardly seem to 


have amounted to much. It was the com- 
mon sort of fellows that counted. The fel- 
low who could live on hard-tack and salt 
junk, instead of, as some of the papers put 
the fare of the naval reserve, ‘‘ porterhouse 
steaks and boiled eggs.” 

We fully believe in the naval reserve. It 
is a good thing in every way, but it will not 
be wise to get too enthusiastic over it. 
Young men, to indulge in the luxury of be- 
longing to this reserve, must have an income 
away beyond that of the ordinary mechanic 
or laborer, and—well, the fighting material 





of both army and navy is generally made up 
of these ordinary sort of men. If this whole 





naval reserve business was so arranged as to 
embrace more men who work in overalls, 
we should have more confidence in it. Still, 
we have some confidence in it as it is. 
innings 
Here and There. 





One of our English contemporaries notes 
the fact, and if not in the letter, yet plainly 
in the spirit of commendation, that English 
engineering concerns are adopting still more 
stringent rules in regard to the exclusion of 
visitors. The practice in regard to this is 
very distinctly marked as between this coun- 
try and England. It is a rather notable fact 
that in this country those establishments 
that have something worth showing are the 
most given to welcoming visitors. 

Not long since the writer gave a recent 
graduate of a technical institute a letter to 
one of the best-known machine manufactur- 
ing firms in this country—a firm scarcely 
better known here than in Europe. The 
young man had a desire, before beginning 
work in real earnest, to look through the 
splendid shops of this company. Shortly 
afterwards the writer received a letter from 
the firm in question, stating that the young 
man bad been there that afternoon, and had 
been shown around by a well-known me- 
chanical engineer connected with the works, 
and that the next day he was to resume his 
observations. 

It is only in the line of fairness to say that 
the letter, in all probability, made no differ- 
ence as to the courtesy the young man re- 
ceived. Had he gone there without it he 
would have been shown just as much. 

This is mentioned only as one instance of 
common practice in this country. It is not 
probable that there is a bit of philanthropy 
about it; it pays to let people know that 
you have good processes for doing work, 
and that you use these processes to good 
advantage. 

It is plain enough to see how a man who 
turns out indifferent work in a poorly- 
equipped shop will object to a scrutiny of 
his processes. But in the instance of a good 
shop, doing first-class work, the case is quite 
different. 





ape — 


Literary Notes. 


We have received Part 5 of Maxims and 
Instructions for the Boiler-room, by Prof. 
Hawkins. This part (ten of which complete 
the book) treats largely of the corrosion and in- 
crustation of steam boilers and methods for 
preventing the losses and dangers arising 
therefrom. It also gives a section of chemi- 
al terms and explanations relating to feed 
waters, in which are defined acids, alkalies, 
oxides, sulphates, etc. These are subjects 
of the deepest interest to all who have charge 
of boilers and engines, and should be care- 
fully studied. Price of each number is 25 
cents. They are published by Theo. Audel 
& Co., 91 Liberty street, New York. 


THE MECHANICAL ENGINEER'S 
BOOK FOR MACHINE AND BOILER CON- 
STRUCTION, In two parts. By Nelson Foley, 
Member of the Institution of Naval Are hitects, 
Institution of Mechanical Engineers, and North- 
east Institution of Engineers and Shipbuilders, 
assisted by Thomas Pray, Jr., Consulting and 
Constructing Engineer for Steamships, Locomo- 
tive Engines, Stationary Engines and other Ma- 
chinery; Member of American Society of Naval 
Engineers, Various Societies, ete., ete. Boston, 
Mass., U.S. A. With Fifty-one Plates and numer- 
ous Illustrations, specially drawn and engraved 
for this work. 


KEFERENCE 


This work has been compiled and ar- 
ranged, as its title indicates, to form a refer- 
ence book for the members of the mechani- 
cal profession. It is divided into two parts. 
The first part contains general engineering 
data, treating of measures, circumference 
and areas, etc., squares, cubes, fourth pow- 
ers, square and cube roots, surface of tubes, 
reciprocals, logarithms, mensuration, spe- 
cific gravities and weights, work and power, 
heat, combustion, expansion and contrac- 
tion, expansion of gases, steam, static forces, 
gravitation and attraction, motion and com- 
putation of resulting forces, accumulated 
work, center and radius of gyration, mo- 
ment of inertia, center of oscillation, elec- 
tricity, strength of materials, elasticity, test 
sheets of friction, transmission of 
power, flow of liquids, flow of gases, alr- 


metals, 
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pumps, surface condensers, etc. Speed 
of steamships, propellers, cutting tools, 


flanges, copper sheets and tubes, 
nuts, bolt heads, etc., various recipes and 
miscellaneous matter. With diagrams for 
valve gear, belting and ropes, discharge and 
suction pipes, screw propellers and copper 
pipes. ‘The second part treats of boiler con- 
struction, including power of boilers, useful 
ratios, notes on construction, cylindrical 
boiler shells, circular furnaces, flat plates, 


screws, 


stays, girders, hydraulic tests, riveting, 
boiler setting, chimneys and mountings, 


fuels, etc. Examples of boilers and speeds 
of steamships, nominal and normal horse- 
power. With diagrams for all boiler calcu- 
lations and drawings of many varieties of 
boilers. 

The work shows that the authors have 
labored conscientiously and carefully in col 
lecting reliable information. The book does 
not treat of the special requirements of each 
branch in the profession of mechanical en- 
gineering, which are liable to become out of 
date on account of the new discoveries and 
new experiences tending to set aside the 
theories and practice of to-day, but deals 
with general principles, and gives a large 
amount of useful matter, which is not liable 
to change within reasonable time, if at all. 
Although in a book of reference of this kind 
and magnitude, space does not permit, with- 
out making the book too cumbersome, to go 
into all the demonstrations of the principles, 
and give all the elements of the different 
branches of engineering, yet everything of 
which it does treat is given in as simple and 
elementary form as possible, so that even 
the younger members of the profession, or 
those who have become ‘‘ rusty,” may un- 
derstand what is given without reference to 
other works; and in the arrangement of the 
subjects, the chief feature, namely, conveni- 
ence for instant reference, has not been lost 
sight of. The articles on the speed of 
steamships, contributed by Mr. Robert 
Mansel and Mr. R. L. Wheighton, are very 
valuable; and the article on electricity, by 
Mr. Samuel Mavor, is an interesting and 
useful contribution. At the end of the 
work drawings are added, giving not only 
examples of many of the principal boilers in 
use at the present time, but also showing 
what a working drawing should be, inde- 
pendent of the design. 

In awork of this kind, which involves 
such an immense amount of labor, it would 
be strange if a few errors did not creep in ; 
but the few we have seen are not likely to 
lead any one astray. Neither is the book free 
from all adverse criticism, because in seek- 
ing reliable information on some subjects, 
theories and practice are at variance with 
each other, and some subjects are shrouded 
in ambiguity; the author is therefore thrown 
on his own resources and experience, which 
may not agree with that of others. The dia- 
grams and plates required a comparatively 
large page, 15x10} inches, and on the pages 
where the reading matter is not divided into 
columns, the act of reading is somewhat 
tiresome and uncomfortable. But the book, 
as a whole, is an excellent contribution to 
the literature of engineering, and every mem 
ber of the profession, and all those interest 
ed in mechanical matters, should keep a copy 
conveniently at hand. It is published by D. 
Van Nostrand Company, 23 Murray and 27 
Warren streets, New York. Price, $25. 


gPIONS ins) 
(jue *SINSWERS. 


Questions of general interest relating to subjects dis- 

















cussed in our columns will receive attention in this | 


department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(871) G. H. C., Belleville, N. J., asks: 
Will you please inform me through your 
paper where I can get a cement for fasten- 
ing leather to the face of iron wheels, such 
as are used by flour and feed men on their 











hand trucks. A.—You should be able to 
obtain this cement from any dealer in ma- 
chinists’ supplies. We are informed that 
Le Paige’s liquid glue, or any other good pre- 
pared fish glue will answer the purpose. 
These you can obtain in many drug stores. 


(372) G. M. B., Millersburg, Pa., writes : 
We harden work in a lead bath and find that 
the lead adheres to the work. There is 
something that can be put into the lead that 
will prevent this. Please tell us what it is. 
A.—We do not know of anything that can 
be put in the lead to prevent this, but char- 
coal kept on the surface will tend to lessen 
the trouble, and if, after the article is sags 3 
heated, it be withdrawn and immersed in so 
soap for a minute and again put into the 
lead, it will come out cleaner. 


(373) J. B. §S., Pittsburgh, Pa., writes: 
Please explain what is meant by mean ef- 
fective pressure. Is it the mean between 
the initial and final pressure, or the initial 
pressure minus the back pressure? A.—By 
mean effective pressure is meant the aver- 
age pressure (usually per square inch of 
piston) urging the piston forward during its 
entire stroke in one direction, less the back 
pressure, or the pressure that resists its 
progress. For the rule for computing the 
mean effective pressure, see any of a dozen 
works on Steam Engineering. 


(374) W. S., Wheeling, W. Va., writes : 
Can you explain how Charles A. Trask can 
draw foot-stock of lathe over for taper work, 
by slacking up only one of the set-screws? 
Mr. Trask claims he can draw one set-screw 
over and let the other one stand. On every 
lathe I ever saw, you have to loosen one set- 
screw and draw over with the other. A.— 
The vast majority of lathes are made with 
the set-screws simply butting against a lug 
‘ast on the under side of the plate for that 
purpose. By loosening the screw in front 
the center can be drawn over by hand, with- 
out disturbing the back screw, which then 
remains in position for replacing the center 
exactly in line again. 


(875) H. E. S., , writes: I havea 
piece of French plate glass about 12 inches 
square. I want to cut it up into dials about 
three inches diameter, each to have a Ys hole 
through its center. The glass is ,% inch 
thick. Can you tell me the best way ‘of cut- 
ting and drilling glass of the character 
given ? A.—Weare not sure that we can give 
the best method of doing this, but one way 
would be to use two brass tubes of suitable 
size mounted one inside the other concentric- 
ally, one of these being the proper size for 
the outside of the dials, the other for the hole 
through them. Supply the edges of these 
with emery and water, and revolve them 
rapidly in a drill press or other suitable ma- 
chine. 


(376) W. A. J., Worcester, Mass., asks: 
Will you please tell me the best method you 
know of for cutting T slotsin solid cast- 
iron? The slots must be cut accurately. 
A,—It is difficult to answer such a question 
as this with any certainty of giving the 
best answer for the given case, because, prac- 
tically, its answer would be different in dif- 
ferent shops. To begin with, the term ‘‘ac 
curately”’ is very indefinite, and means 
entirely different things in different shops. 
Generally, we should say that the best re- 
sults in such work would be obtained by 
milling, and under proper conditions this 
method is certainly capable of doing such 
work better and cheaper than any other. 
But a good planer handled by a good man 
would beat an inferior milling machine, 


badly handled, especially, if the limit of 
variation was large—say .005 inch. 
(877) E. T. T., Reading, Penn., asks: 


What is the horse power of an engine with 
cylinder 18 inches diameter, 48 inches stroke; 
number of revolutions, 84 ; steam pressure, 
80 pounds ? A.—We should rate it at 207 
indicated horse-power. 2. Please inform 
me where I can get the cook book which 
was noticed in your paper. A.—American 
Public Health Association, Rochester, N.Y. 
3. What effect has the length of a rifle bar- 
rel on shooting ? A.—The length must be 
such asto give the powder time to burn, and 
allow the gaseous pressure to impart to the 
ball the required velocity. If the barre) is 
made too long, friction may retard the veloci 
ty ; and if made too short, the ball will not 
have the desired velocity as it issues from 
the mouth of the gun. 4. Are rifle barrels 
made to shoot further than others with the 
same amount of powder? A.—Yes. 


(378) C. R. B., Richmond, Va., writes: 
Kindly inform me whether copper can be 
welded or not otherwise than by brazing. If 
so, please give the process. A.—The best 
way of welding copper is by electricity. An- 
other way of welding copper, but _— 
does not always give satisfactory results, i 
to prepare a compound of 358 parts le 
phate of soda and 124 parts boracic acid. 
This compound is used when the metal is at 
a dull red heat; the heat is then increased 
till the metal becomes of a cherry red color, 
and the latter is at once hammered. A 
hammer of wood is recommended for this 
purpose, as the metal is liable to soften at a 


high heat; and the hammer should be used 
cautiously. All scale and carbonaceous 
matter must be removed from the surface of 
the copper. as the success of welding de- 
pends on the formation of an easily fusible 
phosphate of copper, which would be re- 
duced to a phosphide by the presence of 
carbon. 


(379) W. D. G., Swansea, Canada, writes : 
Would you kindly give me your opinion on 
the different positions of a boiler in connec- 
tion with a puddling furnace? Which would 
give the best heating results, a boiler placed 
above the furnace, or a boiler placed in line 
with the furnace? What changes would you 
advise in the enclosed sketches, and what 
books to consult on the subject of puddling? 
A.—In many cases the boiler is supported 
on pillars above the furnace, and the prod- 
ucts of combustion are caused to pass in a 
flue beneath it, or through its internal flues 
before entering the apo thus utilizing 
a portion of the waste he: We prefer to 
have the boiler above the faniati. as this ar- 
rangement takes up less room on the floor 
and leaves the space around the furnace un- 


obstructed. We cannot advise in regard to 
changes, as your sketch only shows roughly 


the relative position of furnace and boiler; 
the sketch is not drawn to a scale, and no 
dimensions are given ; but from its general 
appearance we should say the furnace has 
not a correct form. We do not know of a 
good book which treats on the subject of 
puddling. To construct a furnace of this 
kind needs considerable experience, and if 
you intend to put one up we should advise 
you to engage the services of a first-class en- 
gineer, who is thoroughly conversant with 
this class of work. 


(380) J. A. F., Jeanerette, La., writes: 
Again I come to you for information. I have 
read your article, ‘What to study and how to 
study,” in your issue of February 19th. Be- 
ing desirous to better my condition I would 
like to follow youradvice. Will you please in- 
form me where I could buy the books men- 
tioned in the above article. A.—The Element- 
ary Geometry, school edition; and Complete 
Aigebra, by Prof. E. Olney; and Elements 
of Natural Philosophy, by E. M. Avery, 
are published by Sheldon & Company, New 
York and Chicago. Elements of Descrip- 
tive Geometry, by C. Davies, is published by 
A. 8. Barnes & Company, New York and 
Chicago, Theoretical Mechanics, by J. E. 
Taylor; Marine Steam Engine, by R. Sen- 
net, are published by Longmans, Green & 
Co. Treatise on Steam Boilers, by R. Wil- 
son, is published by Crosby, Lockwood & 
Co., London, England. Elements of Ma- 
chine Design, by W. C. Unwin, is published 
by D. Appleton & Co., New York. Text 
Book on Steam and Steam Engines, by A. 
Jamieson, is published by Charles Griffin 
& Company, London, England. The Me- 
chanics of Machinery, by A. B. W. Ken- 
nedy, is published by Macmillan & Co., New 
York. Manual of Marine Engineering is 
published by D. Van Nostrand Company, 
New York. Practical Treatise on High 
pressure Steam Boilers, by W. M. Barr, is 
published by Yohn Brothers, Indianapolis, 
Ind., and all the following works are pub- 
lished by John Wiley & Sons, New York : 
Indicator Practice and Steam Engine Econ- 
omy, by F. F. Hemenway. Text Book on 
the Mechanics of Materials, and of Beams, 
Columns and Shafts; Treatise on Hydraulics; 
Roofs and Bridges; Graphic Statics; all 
by M. Merriman. Principles of Elementary 
Mechanics; Theory of the Construction of 
Brid ges and Roofs, both by Prof. De Volson 
Wood. All these books are well known 
and can be obtained from any first-class 
dealer in scientific works. 
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Transeent Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the enouing week's teoue. 





George B. Grant—Gear Wheels. 20. 


Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 


‘**Bradley’s Power Hammers, the best in the 
world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y. 


The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill.. manufacturers. 


Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 


Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 


Ice and Refrigerating Machines, 170 sold, and all 
successful. David Boyle, 521 Monroe St., Chicago, Ill. 


**How to Keep Boilers Clean.”’ A 96-page book 
mailed free by Jas. E. Hotchkiss, 112 Liberty St., N. Y. 


Selden Packing for stuffing-box, with or without 


See p. 


rubber core. Randolph Brandt, 38 Cortlandt St., N.Y. 
Light § Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 


Pedrick & Ayer, Philadelphia 





Milling Machines. 
Pa. 





Universal Grinding 
Philadelphia, Pa. 

$13.00 I. Dea L. te Stands. 
Send for postal. W.S. Rogers, Troy, 

One Star Hack Saw will cut steet | a whole day 
without filing. 

S: A. Smith, 23 So. Canal St., Chicago, Ill, agent 
ter Appleton Mfg. Co.’s Emery Grinding Machinery. 

Engines and mach’y, all kinds, new and second- 
hand. Audubon Machine W’ks, New Haven, Conn. 

For the latest improved Eccentric Hook, Con- 
necting Rods and Stub Ends, address T. C. Dill Ma- 
chine Company, Philadelphia, Pa. 

“twenty Years With the Indicator,” 
Pray, Jr. 10,100 sold. Price, $2.50. 
seller; take no other. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

S. W. Card & Co., Mansfield, Mass., , make —, 
thing iy the line of Taps and Dies. S. A. Smith, 

S. Canal St., Chicago, Western Agent. 


Machine. Pedrick & Ayer, 


The original. 
> A 


by Thomas 
Order of book- 


For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 


Valves. T. Kieley, 11 W. 13th St.,N. Y. Send for des’n. 


For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 1388 Jack- 
son St., Chicago, Il. 

Self-adjusting Hand-Screw for Pattern and Cabi- 
net Makers, Wood Workers, etc. Sample by mail 
for 50 cents. Wm. H. Denney, Lancaster, Pa. 

Upright Drills and Iron Planers, for immediate 
delivery; prices reasonable. J. E. Snyder, Worces- 
ter, Mass. 

Our catalogue of books on all subjects, including 
books for machinists and engineers, sent free. 
Norman W. Henley & Co., 150 Nassau St., N. Y. 

Hyd. press, hyd. jacks, steam tables, accumula. 
tors, ¢ i and stamping dies for sheet metal, foot 
press, etc. S. Hartley, 245 N.J.R.R.Ave., Newark, N.J. 

Mand-bouks for engineers: Reed’s, $4.50; Has- 
well’s $4.00; Roper's, $3.50; Hawkins’, $2.50, all 
postpaid on receipt of price. Catalogue. Theo. Au- 
del & Co., publishers, 91 Liberty Street, New York. 

25!’ [ “Only Drill Press built on 

32" ‘Ko-rekt’ principles, 

$7" | even if they come from Jersey.”’ 

42’ Gould & Eberhardt, New Ark, N. J. 

DuBois & DuBois, Patent Attys., 715 11th St., Wash 
ington, D. C., procure first-class patents. Send stamp 
for are pamphlet, ** March of Invention,” con- 
taining valuable information, and list of references. 

Every draftsman needs one. The Engineer’s Sketcb 
Book of mechanical movements, appliances, devices, 
contrivances,etc.,by T.W.Barber. 1,936 illustrations, 
8vo., cloth, $3. Catalogue of books on mech. subjects 
free. E & F.N. Spon, 12 Cortlandt St., New York. 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co , Elizabethport, N. 
J., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record 
gauges, etc. Location and equipment well adapted 
for Ileavy Steamship Repairs. 

Club Rates.—If no one is getting up a club for the 
AMERICAN MACHINIST in your town or —- 
ment, send for Circular of New Club Rate8, and tr 
it yourself. Address AMERICAN,MACHINIST, 96 Ful- 
ton St.. New York. 

‘Binders’ for the AMERICAN MACHINIST. Two 
styles—the **Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions fou 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2, 
congo. Published by John Wiley & Sons, 53 East 


enth Street, New Yor 

















According to rumor, Northern capitalists have 
decided to build a rolling mill at Norfolk, Va. 

A. B. Patterson and others, of Chicago, IIl., are to 
build new frictionless metal works, at Chattanooga, 
Tenn. 

The Taylor Furniture 
porated, at Taylor, Tex 
$5,000. 


Company has been tincor- 
., With a capital stock of 


It is reported that the 
now located in Brooklyn, 
Ansonia. 


Ansonia Clock Company, 
N. Y., is to move back to 


Manufact- 
has been put in 


The new brass foundry of the Colton 
uring Company, at Montpelier, Vt., 
operation. 

P. 8S. Frost & Co., of Boston, Mass., are to put 
into shape and operate the Pequoig Mill at Winch- 
endon, Mass. 

W. H. Bigsby, of New Braunfels, Texas, is nego- 
tiating for the removal of his woolen-mill to San 
Angelo, Texas. 


The Southern Engine and Boiler Works Company, 


Jackson, Tenn., will build a new boiler house 65x 
100 feet in size. 

The Homeland Pebble Phosphate Company, 
Homeland, Fla., will rebuild its phosphate works, 


recently burned, 

Big Spring, Texas, has, it is stated, raised a bonus 
of $10,000, to secure the establishment of a woolen 
and scouring-mill. 

Negotiations are in looking to the 
establishment of a knitting-mill at Tallapoosa, Ga., 
by New York parties. 


progress 


Tim, Wallerstein & Co.’s shirt factory, at Green- 
wich, N. Y., which has been closed for a week, re- 
sumed work Monday. 


J. Robinson, of Cleveland, Ohio, is investigating, 
with a view of establishing a sewing machine fac- 
tory in Buchanan, 


Va. 
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The Columbia Iron and Steel Company, Union- 
town. Pa., has settled all labor claims, and the 
plant is ready to start. 

The Johnson Steel Rail Company, at Johnstown, 
Pa., have completed plans for a new machine shop 
and roll-mill, 365x50 feet. ° 

A new water-works system is reported as to be 
constructed at Tybee, Ga., and the construction of 
a sewerage system is talked of. 

It is reported that the Rome Cotton Tie and 
Manufacturing Company, at Rome, Ga., will double 
the vapacity of their rolling-mill. 

The organization of a co-operative manufactur- 
ing company, for the purpose of erecting a cotton- 
mill, is talked of at Belmont, Ala. 

It is reported that extensive improvements in 
machinery are to be made at the Crescent and 
Weetamoe Mills, Fali River, Mass. 

The citizens of Denver, Col., are negotiating with 
Pontefract Bros., of Bell’s Landing, Penn., for the 
removal of their woolen-mill there. 

The Emerson car heating apparatus will be man- 
ufactured at Springfield, Mass., by a company 
which has a capital of half a million. 

There is talk of a newiron foundry at Henderson, 
Me., to make castings required for locomotives and 
cars on the Canadian Pacific Railroad. 

The new machine shop of the Limerock Rail- 
road Company, of Rockland, Me., has been com- 
pleted, and is now ready for business. 

The Richmond & Danville Railroad Company 
(office, Richmond, Va_.,) will, it is reported, put new 
machinery in its repair shops at Macon, Ga. 

It is stated that the people of Walker County, 
Ga., raised $100,000 in two days for the erection of 
a cotton factory at Lafayette, in that State. 

The Dalton Machine Company. of Dalton, Mass., 
have just completed a new foundry building, and 
now have an admirable outfit for their work. 

A $10,000 stock company has, it is reported, been 
organized at Pine Biuff, Ark., for the purpose of 
erecting an ice factory with a daily capacity of 10 
tons. 

The Belvidere, N. J., iron mines have been leased 
by the Thomas Iron Company, of Hokendauqua, 

.Pa., who will erect machinery and operate the 
mines, 

The Hanover Machine Works have been organ- 
ized, with a capital stock of $100,000, at Fred- 
erick, Md., for the purpose of manufacturing ma- 
chinery. 

The Cambria Iron Company, of Johnstown, Pa, 
contemplates rebuilding the wire works destroyed 
by flood. They wil) cost $1,000,000, and will employ 
500 men. 

R. H. Thatcher and others are organizing a stock 
company to erect and operate anice factory of 15 
or 20 tons capacity at Donaldsonville, Ascension 
Parish, La. 

The Beach Manufacturing Company, of Hartford, 
Conn., have decided to abandon their works in that 
city, and to remove their entire plant to Beacon 
Falis, Conn. 

A movement is said to be on foot at Dubuque, 
Iowa, to organize a company to take the place of 
the Iowa Iron Works, when that concern moves to 
St. Louis, Mo. 

The Automatic Valve Company has been incor- 
porated for the purpose of manufacturing and deal- 
ing in automatic valves under patent rights at 
Louisville, Ky. 


The Spottswood Land and Mining Company has 
been incorporated, to manufacture lumber, deal 
in mines, etc., at Spottswood, Va. The capital 
stock is $300,000. 


The Sigourney Tool Company, of Hartford, 
Conn., have recently added a section 85x32 feet, 
two stories high, of brick, to their shops, and will 
put in new machinery. 


Day & Morse, of Rockland, Me., have just ccm- 
pleted a new machine shop at that place, and are 
to add new machinery. They will do the repairs of 
the Limerock Ratlroad. 


Thomas Ott, of Philadelphia, Pa., has, it is re- 
ported, contracted with the Cedartown Land Im- 
provement Company to remove his woodworking 
factory to Cedartown, Ga. 


The Farmers & Merchants’ Oil and Guano Com- 
pany incorporated for the purpose of 
establishing a fertilizer factory and cottonseed- 


oil-mill at Fort Gaines, Ga. 


has been 


The Pee Dee Iron Works has been organized, with 
a capital stock of $40,000, for the purpose of manu 
facturing stoves, cotton presses, engines, agricul- 
tural implements, etc., at Darlington, 8. C. 


The Highland Park Manufacturing Company, 
of Charlotte. N. C., recently incorporated, will 
erect a gingham-mill at Charlotte. R.H. Jordan, 
is president, and Gilmer Brinizer, treasurer. 


The New Process Rawhide Company, Syracuse, 
N. Y., continue to receive commendatory letters 
from those using their rawhide pinions. This is 
particularly true of electric railway companies. 


The Diamond Clamp and Flask Works, Richmond, 
Ind., has issued a circular with cut and price list of 
rapping plates, drawing irons and other molders’ 
supplies of which this company make a specialty. 


The Alabama Midland Railway Company has, it 
is reported, purchased the Montgomery, Ala., re- 
pair shops of the Louisville & Nashville Railroad 
Co. (office, Louisville, Ky.) and will operate same, 





De Soto Machine Company has been formed at 
De Soto, Mo.; capital, $9,000. Incorporators: Nicho- 
las O’Brien, John Pickels and John H. Williams. 


The works of the Chicago Axe Company, of 
Hammond, Ind., have been bought by Peoria (IIL) 
capitalists. The purchasers, it is said, will spend 
$100,000 in enlarging the plant, and employ 600 
men. 

It is reported that the Savannah, Florida & 
Western Railroad Company will expend from $150,- 
000 to $200,000 in building warehouses, tracks and 
elevators in Savannah, Ga., for handling phosphate 
rock. 

Springfield, Ill., has granted a franchise for an 
electric light plant to the Citizens’ Light and 
Power Company. which is to furnish the city with 
2,000 c. p. arc lights at the rate of $75 per year per 
light. 

A number of capitalists have, it is reported, pur- 
chased a tract of phosphate land at Bowling Green, 
Fla., from Mr. Peeples, and will organize a stock 
company to develop same and erect phosphate 
works. 

The Powell Wire Nail Machine Company, of 
Cleveland, were incorporated by Stevenson Burke, 
E. J. Ingersoll, E. T. Ives, D. A. Dangler, W. J. 
White, R. Powell and H. C. Emison; capital stock, 
$250,000. 

The J. R. Montgomery Company, of Windsor 
Locks, Conn., are building a new mill to contain 
15,000 spindles, for fine yarns to spin from thirties 
to seventies. The building is to be five stories high 
and 125x76 feet. 

H. M. Atkinson, H. E. W. Palmer, W. R. Joyner 
and others, have incorporated the Georgia Electric 
Light Company at Atlanta, Ga , for the purpose of 
operating an electric light plant, etc. The capital 
stock is $600,000. 

J. F. Walton, J. S. Neave and Charles Neave have 
incorporated the Walton Iron Company for the 
purpose of manufacturing iron. The authorized 
capital stock is $75,000; principal place of business 
in Covington, Ky. 

The Sovereign Lubricating Company, of Wauke- 
gan, Ill., has been incorporated, for the manufact- 
ure of lubricating oils. The capital stock is $50,- 
000, and the incorporators are W. J. Allen, H. W. 
Kent and G. E. Fuller. 

It is stated that the location of the headquarters 
of the Richmond & West Point Terminal Railway 
& Warehouse Company, in Atlanta, Ga., will insure 
the establishment there of car and locomotive 
works and repair shops. 

The Duquesne Tube Works Company, which re- 
cently erected large additions to its plant at Du- 
quesne, Pa., has decided to increase the capital stock 
from $100,000 to $150,000, and will shortly add a 
rolling-mill to its capacity. 

The Courtableau River Mills, Limited, recently 
organized to erect a cotton mill at Washington, 
La., has a capital stock of $75,000, and, having re- 
ceived its machinery, will at once commence the 
erection of building for same. 

The Log Mountain Coal, Coke and Timber Com- 
pany have been incorporated, at Pineville, Ky., for 
the purpose of building iron furnaces, coke 
ovens, developing mineral lands, etc. The author- 
ized capital stock is $2,000,000. 

The Colorado Coal and Iron Company’s Bessemer 
works, at Pueblo, Coi., will be running in full blast 
by August 15, it is expected. A large amount of 
money has been spent in improvements at the 
works during the past six months. 


The Holt Improved Water Filtering Company 
has been incorporated, to manufacture and deal in 
improved water filters, etc., at Richmond, Va. J. 
A. Morris is president, R. A. Wilkinson, vice-presi- 
dent, and J. L. Capston, secretary. 

The Jonesboro Immigration and Improvement 
Association has been organized with J. H. Kitchens, 
president, and A. L. Krewson, secretary, for the 
purpose of promoting the establishment of manu- 
facturing industries, etc., in Jonesboro, Ark. 


Jones Scale Works, at Binghamton, N. Y., are 
being enlarged by the addition of another story to 
the main building, and the building of a foundry 
160x60 feet, a forge shop 60x40 feet, a boiler and en- 
gine-room 60x50 feet and a storehouse 75x60 feet. 


The Hercules Foundry Company, incorporated 
in Massachusetts with A. L. Rand, president, and 
O. B. Cole, treasurer, has recently purchased, and 
will complete the iron foundry of the Pike Manu- 
facturing Company in course of erection at Pell 
City, Ala. 

Jones & Mack, 220 Walnut street, Cincinnati, 
Ohio, have issued a new circular of their I. X. L. 
drawing table. The little circular gives reasons 
why this table is useful, and it contains infor- 
mation outside the regular business of selling 
drawing tables. 

The works of the Keystone Cotton Tie Company, 
and the Iron and Steel Band Company, at Mendel- 
sohn, Pa., the new town recently developed near 
McKeesport, are nearly finished, and will soon be 
in operation. They will give employment to a 
large number of men. 


The recent purchasers of the Battersea cotton- 
mill at Petersburg, Va,, have incorporated the 
Pocahontas Mills Company with W. D. Phillips, 
president, and will improve and put the mill in 
operation. The capital stock is $40,000, with the 
privelege of increasing to $100,000. 


The Virginia Construction Company, Norfolk, 


Va., has been granted a charter to engage in me- 
W. Goddard, 


chanical and engineering work, G. 





of Roanoke, is president, and Thomas Lancaster, 
of Norfolk, secretary ; capital stock to be not less 
than $20,000, nor more than $50,000. 

The Cedar Mountain Steel Company was recently 
organized at Knoxville, Tenn. The company has 
bought twenty acres of brown hematite iron ore 
on the Doe River, five miles above Elizabethton, 
and will immediately put up a thirty-ton blast 
furnace to make steel ingots by the Canby direct 
process, 

The Joliet Enterprise Company, of Joliet, IIl., 
whose wire drawing and barb wire works were de- 
stroyed by fire a short time since, have decided to 
rebuild in South Joliet. They propose to erect a 
rod-mill, as well as a wire drawing plant and a 
barb wire factory. 


The work on the Nemasket Mill, now building at 
East Taunton, Mass., is progressing so favorably 
that the managers are in hopes to get at work by 
the first of next April. Thus far there have been 
no hitches in the building process, and the founda- 
tion is all in excepting that portion where the 
wheels are to be placed. 


The McKenney Machine Company. of Baltimore, 
Md., which has recently arranged for the new ma- 
chine shop at Sequachee, Tenn., has already 
started a force of men therein, and will soon in- 
crease it. They make a specialty of sewing ma- 
chines, and will make an effort to try and supply 
much of the Southern trade. 

The Curran Oil-saving Bearing Company, of 
Chicago, has been incorporated, with capital stock 
of $100,000. The company will manufacture an 
oil-saving bearing for car journals and other ma- 
chinery. Wm. Curran, R. T. Bertelsen, Herman 
Lorenz, August C. Glover and Friedrich Roehl are 
the stockholders of the company. 


The Malden Water Motor Company has been 
organized at Providence, R. I., undera Maine char- 
ter, with F. W. Sawyer, president; C. T. Small, of 
Malden, Mass.. treasurer, and John T. Vinal, of 
Providence, general manager. The company pro- 
poses to purchase the G. M. Cruickshank engine 
works, and to manufacture motors there. 


In London, Eng., the Anglo-American Trust Cor- 
poration, Limited, of London, has been organized 
recently by J. S. Wallace, of Kent; C. T. Russell, 
of London; A. G. Berkeley, of London, and others, 
with a capital stock of £105,000. Its purposes are, 
among others, to endeavor to secure the removal 
of English manufacturing plants to Tallapoosa, Ga. 


It is said that an Englishsyndicate has purchased 
practically all the leather-board factories in the 
Eastern States. The purchase includes the’ plant 
of the Harwood Manufacturing Company, at Leo- 
minster, Mass ; the Moncan Manufacturing Com- 
pany, Kennebec; the Leatheroud Company, of Bos- 
ton, and Clegg & Fisher, of Lawrence. The local 
managers are to remain in charge. 


It is stated that the Hopedale Machine Company, 
Hopedale, Mass., will enlarge its works immedi- 
ately by building two three-story buildings, one of 
brick, 80x50, between the wooden machine shop 
and the setting-up shop, looking toward Free- 
dom street. The other will be of wood, 160x100, 
extending from the new brick shop to Freedom 
street, and from Hopedale street to the back side 
of the setting-up shop. 


A charter has been issued to the Birmingham 
Iron and Steel Company, of Pittsburgh, with a cap- 
ital stock of $50,000. The incorporators are W. H. 
Williams, J. C. Williams, Charles Large and T. M. 
Thomson. The new concern proposes to erect an 
open-hearth steel plant at Kensington, on the line 
of the Allegheny Valley Railroad, about 20 miles 
from Pittsburgh. Work on the plant will probably 
be commenced in a short time. 


The Wrought Steel Wheel Company has been in- 
corporated, with a capital stock of $2,000,000, by 
William P. Shinn, of Pittsburgh, Pa.; Smith M. 
Weed, George W. Bentley, Edward A. Smith and 
Nicholas W. Nivan, of New York, and James W. 
Roach, of Camden, N. J. The company will manu- 
facture wrought solid steel car wheels for railroad 


use. Mr. Shinn will be president of the company, 
and Gen. William F. Smith, of Philadelphia, 
treasurer, 


The Ongley Electric Company's System is, we are 
informed, meeting with success; the public have 
recognized the value of their reliable watchman’s 
register, which faithfully records the movements 
of a night or day watchman, and its many ad- 
juncts, viz,, engine-stopping device, fire alarm sig- 
nals, automatic sprinkler protector, etc., ete. 
Among the latest establishments which have been 
equipped with this system are the Pennsylvania 
Railroad yards both at Jersey City and Hoboken; 
Eble & Herter’s brewery, Philadelphia, Penn., and 
the Appleton Manufacturing Company, of Brook- 
lyn. Weare also informed that many other large 
concerns have just closed contracts with the com- 
pany. Thecompany is located at No. 1 Broadway, 
New York. 


The Ferracute Machine Company, of Bridgeton, 
N.J., have just builta new erecting shop, and are 
adding considerable new machinery to their plant. 
They have put in two large planers, a radial drill- 
ing machine, large boring mill, two drill presses, 
milling machine, etc. They are also building an 
electrical crane for their erecting shop. Their 
business is increasing constantly, and they have 
just gotten up patterns fortwo or three new lines 
of presses, one line of power cutting presses being 





for general sheet metal work, another line of foot 
presses of entirely new design, and a third line of 
double-action or drawing presses. They are also | 
building some very heavy presses adapted for. 





punching and shearing girders, bridge work, etc. 
They have recently issued some new catalogues 
describing their machinery. 


The St. Louis Iron and Machine Works are doing 
a big business, which is increasing in its demands 
every year. Considerable additions have been 
made to the original plant, with a design to secure 
space, light, and every modern facility for handling 
machinery. Their specialties include Corliss en- 
gines, patent Lion brick presses, ice machinery 
plants, etc. Some 200 hands are employed in these 
works, which date back to 1854. About 25 lathes 
are employed in these works, among which is a pit 
lathe capable of turning a 30-foot pulley and a 6- 
foot face. There are three traveling cranes, capa- 
ble of a load of 20 tons each, and every appliance 
that money can secure, or ingenuity devise, is 
being adopted in this establishment, to meet any 
demand made on their means of manufacture. 
The progenitor of this representative institution is 
a remarkable example of industry, persistence and 
success. In the fifties the plant represented $200; 
to-day its value is in excess of $300,000.—Age of 
Steel. 


The following will explain itself: Lexington, 
May 26th, 1891.—I have this day sold to Frank Bur 
gess the part of my business heretofore carried on 
in Boston, at 31 Hartford street, and known as The 
Boston Gear Works. The sale includes the tools 
and stock used in the business, and the good-will 
and name of the establishment, and I will request 
such of my customers and friends as have been in 
the habit of sending me their business favors at 
that address to continue the same to my successor. 
Mr. Burgess has been in my employ for the past 
nine years, for the past three as superintendent, 
and his employes have many of them been with me 
for from three to seven years. I shall continue the 
general gear business at this place, paying particu- 
lar attention to iron list gearing, iron gear cutting 
and jobbing, bevel gearing with planed teeth, and 
specialties in gearing. GrorGE B. GRANT, The Lex- 
ington Gear Works, Lexington, Mass... 31 Hart- 
ford street, Boston, Mass. GENTLEMEN: We wish 
to inform our patrons that the business of the Bos- 
ton Gear Works, formerly owned by George B. 
Grant, was sold, May 26th, 1891, to Frank Burgess, 
the former superintendent, who will succeed Mr. 
Grant as proprietor of the above works. Accept 
our thanks for all past patronage. With skilled 
workmen and superior facilities for furnishing and 
cutting gear wheels of every description, and with 
special facilities for the manufacturing of brass 
gearing, we propose to give all our patrons entire 
satisfaction in regard to the quality of the work 
done, as wellas the charges for same, and with 
this in view, we would solicit your further orders. 
Yours respectfully, THe Boston GEAR Works. 


—————_r- > o—__—_—_ 
Wood that Resists Fire. 


In a recent Western fire it was again dem- 
onstrated in the clearest manner possible 
that California redwood, as a building ma- 
terial, comes nearer being fireproof than 
almost any other material of which build- 
ings are constructed. In this instance a fire 
broke out in the upper part of a one-story 
building while the wind was blowing a gale 
that was recorded at the United States sig- 
nal station as moving at the average rate of 
thirty miles an hour. But notwithstanding 
this, and the fact that it was several minutes 
before water was got to the building, the fir 
laths under the plaster were burned down- 
ward nearly to the floor, and whole squares 
of the side plastering were thus loosened 
and fell in before the fire had burned 
through thethin redwood shingle roof. 

It was a most wonderful illustration of 
the fire-resisting qualities of redwood. Had 
the whole building been as combustible as 
the laths, nothing could have saved the 
city. “The roof was old, and as thoroughly 
ready for the flames as redwood ever be- 
comes, yet the fact remains that it resisted 
the ignition, and bystanders could see a 
seething furnace of flames through the 
apertures under the eaves, while nothing but 
smoke issued through the roof. The pecu- 
liar manner in which redwood smothers 
flame, and prevents its flashing forth, is an 
important fact in suppressing conflagra- 
tions, as fires are communicated to neigh- 
boring buildings by means of the external 
flames and sparks which they send up.— 
Chicago News. 








— 

A Boulder, Col., dispatch says that 
another rich find of silver is reported on 
Pomeroy Mountain, near Caribou. The 
vein is about three inches thick and of pure 
metal. Itis evident that there exists a still 
larger vein somewhere in the vicinity, of the 
same kind of mineral, and it is thought these 
discoveries will soon lead to developments 
that will cast in the shade even the wonder- 
ful mines of Nevada. 
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Double-geared Shaper. 


The illustration represents a double-geared 
shaper in which simplicity of construction, 
convenience of handling, strength and dura- 
bility are some of the marked features. A 
new departure is found in the double gear- 
ing, consisting of two racks, one on each 
side of the center of cutter-bar, operated 
by two rack-wheels and a double pinion. It 
is claimed that this arrangement gives great 
power, a steady stroke, and that it equalizes 
the strain of cut, by applying the power direct, 
on each side of the tool. The shifting belt 
principle, on which this machine is operated, 
secures a uniform motion throughout the 
stroke. The stroke is reversed by the use 
of dogs, fastened on the ram, and is adjust- 
able while the macbine is in motion. By the 
use of large wheels and small pinions, a 
high speed for the driving shaft is obtained ; 
this, in connection with the shifting device, 
enables the belt to move easily and quickly. 
For key-seating purposes, an opening is left 
under the ram, to admit a shaft 34 inches 
diameter, through the frame. 

The tool head is made to swivel, and gradu- 
ated to plane angles. The screws, studs and 
shafts are made of steel, with long bearings. 
The vertical movement of rail is operated by 
bevel gears and screw inside of frame, pro- 
tected from dirt and injury. An automatic 
cross feed to table is provided. 

The box table can be removed, and the 
work bolted to the slotted apron. This is 
desirable when planing the tops and sides 
of heavy pieces. 

With the adjustable friction feeding de- 
vice, the feed can be varied from fine to 
coarse, and changed quickly without stop- 
ping the machine; it is also so arranged 
that the feed will take place at either end of 
the cut. 

The swivel chuck has a graduated base, 
steel-faced jaws, which open to 8} inches; 
they are 2 inches deep, and 124 inches wide. 
The swivel chuck can be set to any angle, 
and is securely held at right angles by a 
tapered wedge. The shaper has a stroke of 
24 inches, with quick return; the cross 
motion of table is 26 inches; vertical ad- 
justment, 18 inches; the tool block has 8 
inches of feed. When the ram is at the end 
of 24-inch stroke it has a bearing in column 
slides of 27 inches. Countershaft has two 
changes of speed; tight and loose pulley, 
10 inches in diameter. The speed of coun- 
tershaft should be 275 revolutions per minute 
for cast-iron, and 185 revolutions for steel. 
Weight of the machine is 2,200 pounds. It 
is manufactured by Messrs. Smith & Mills, 
48 and 50 Central avenue, Cincinnati, O.; J. 
J. McCabe, 68 Cortlandt street, is the New 
York agent. 

——_+ eo —__—_ 

According to the report of the Commis- 
sioner of Patents, the following business was 
transacted during the yearending July 1, 
1891: Applications for letters patent, 39,696; 
applications for design patents, 1,146; ap- 
plications for reissue patents, 111; applica- 
tions for registration of trade marks, 1,855; 
applications for registration of labels, 808; 
caveats, 2,333. Total, 45,949. 

There were during the same period 25,307 
patents granted, 1,744 trade marks regis- 
tered, and 289 labels registered. The re- 
ceipts from all sources aggregated $1,302,- 
794, and the expenditures $1,145,502. The 
total balance in the treasury to the credit of 
the patent fund was, on July 1, 1891, $3,947,- 
847. Mr. Mitchell makes an urgent appeal 
for additional room, and for increased salaries 
for the principal examiners of the bureau. 

-_  — 

We have previously referred to the trouble 
the free miners in Tennessee are giving the 
State, owing to the fact that convicts are 
rented out to workin the mines. An extra 
session of the legislature will meet on Aug. 
31, when this matter will come up for con- 
sideration. 

5 eb 

The decision of Chancellor McGill, of New 
Jersey, that legal advertisements and other 
documents published in that State in any 
other than the English language are invalid, 


Compound Engines. 
By JAMES TRIBE. 
FIRST PAPER. 
INTRODUCTION. 


As an introduction to other articles which 
I propose to write for the AMERICAN Ma-} 
cHrnist, I desire to make a few general re- | 
marks. 

The old proverb is, ‘* Better to be wise 
and not seem so, than to seem wise and not be | 
I do not desire in the least to intimate 
that Iam able to deal with the subject of 
compound engines with absolute certainty, 
or that all my conclusions are in the strictest 
sense correct. The subject, at its best, is 
at the present time only in its infancy, and, 


” 
so. 


like all other questions before the mechan- | 
ical world, there is wide difference of opinion. 
I shall, however, attempt to make clear 
certain facts which have come across my 
path from time to time, and which, by ob- 
I have 


servation and actual experience, 


found to be of value in my efforts to com- 
prehend the principles of compounding. 

In order to carry out my purpose, I shall 
find it necessary to make some tables, rules 
and diagrams, which I hope will be useful 
to any who may endeavor to follow me in 
my reasoning. But I promise to avoid, just 
so far as possible, any unnecessary algebraic 
calculations, which I fear in many instances 
do not help, but rather hinder the average 
seeker after facts of real practical value. 

Many good rules lose their value by their 
complex character ; though perhaps nothing 
is included but can be rightfully claimed 
for their accuracy. But for all practical 
purposes, many of the minor points may 
to advantage be omitted, and the consequent 
simplicity will add very much to their use- 
fulness. 

VARYING CONDITIONS. 


Nearly every steam plant has a set of 


consequence of surrounding circumstances, 
have become almost unalterable. These 
what may be considered, in a general way, 
the best type of engine for economy, but 
may require one designed expressly to suit 





commends itself by its common sense. 





‘have been in use 
old style engine, and designed to carry only 





conditions, peculiar to itself, and which, in | 


conditions may or may not be favorable to | 


the conditions, and at the same time to give | 


| the most economical results under such cir- 


cumstances or conditions. 
For instance, in one case the boilers may 
in connection with some 


low-pressure steam of, say, 50 or 60 pounds; 


| while in another they may be capable of 


160 or 170 pounds. Now, under these two 


| different conditions the proportions of the 


cylinders for a compound engine should be 
very different, which I will explain later. 

In another case there may be no means of 
supplying the necessary injection water for 
condensing purposes, and consequently a 
non-condensing compound may be the proper 
thing. Again, not only may it found 
necessary to design a non-condensing engine, 


be 


but, as in some instances, the low-pressure 


cylinder may have to exhaust against a 


| back pressure of several pounds above the 


atmosphere. 

Before calculating the relative areas of the 
cylinders for a compound engine, the exact 
conditions should be ascertained and taken 
into account, as the sizes necessary for the 
required power should be figured more 





DOUBLE-GEARED SHAPER. 


a single cylinder, and still more closely for 


a triple or three cylinder than for’a two 
cylinder engine. 

If the exact required horse-power can be 
‘ascertained, and the proportions figured ac 
cordingly, the result will be more likely t« 
be good than they would if designed with 
out a proper knowledge of the conditions 

The questions which 
themselves in the investigation might be 
well put in the following order : 

1. Horse-power required. 

2. Number of revolutions per minute. 


3. Pressure of steam in the engine-room 


4, Condensing or non-condensing. 
| 5. Number of cylinders preferred. 


suit the circumstances, and to select sucl 


likely to give the best and most economica 
results. 


I wish to suggest, here, that while rules 
are of great importance, and, in fact, are | 


almost indispensable, when made and testec 
be actual experience and practice, yet 


closely for a two-cylinder engine than for 


naturally suggest 


A little study over the results of this in- 
quiry wil] soon lead the competent designer | 
to decide upon the best type of engine to|j 


rules and formulas for proportions of the 
parts, relative cylinder areas, etc., as are | 


a3 


l 

\unless a judicious application of them be 
_made, the lack being through perhaps want 
|of knowledge of the circumstances, or in 
| ability from want of experience, serious 
| error, or possibly disaster, may be the result. 
| Common sense, therefore, and a_ general 
| knowledge of the natural laws that relate to 
| steam, heat, condensation, evaporation, etc., 
| together with such rules and formulas as 
| have been made and tested, is of the great- 
}est importance. 

——_--g>o—_—__—_ 

A correspondent of Notes and Queries has 
“Our 
naval squadron in the Chinese waters was 
engaged in bombarding the forts of Taku. 
A squadron of vessels of the United States 
navy was at that time cruising off the same 
The United States neutrals. 
The captain cf one of their frigates had 
occasion to visit the commander of a British 
line-of-battle ship. At the moment of his 
official call he found the latter hotly en- 


this to say about a noted expression: 


coast. were 


gaged with the land batteries. He left his 
gig alongside the fighting-ship, with his 


boat’s crew in charge of her, while he went 
on board, and was conducted to the captain’s 
cabin. When, on the termination 
visit, he resought his boat, 


of his 
he found her 
attached to the ship’s side by her painter, 
but tenantless. The story goes that, search- 
ing for boat’s crew, he found them 
among the smoke on the fighting deck of 
the man of-war, stripped to the waist, and 
helping the British Jack Tars to work the 


guns. 


his 


The American captain was naturally 
very angry, for such a situation might have 
led his government into serious complica- 
tions with the Chinese Empire; but when he 
warmly remonstrated with the coxswain of 
his cutter, that official, it he 
saluted, offered the now historical apology, 
‘Arter all, sir, blood’s thicker than water !’” 


is said, as 





Machinists’ Supplies and Iron. 


New York, August 15, 1891. 

Iron—American Pig—Business is slow, with no 
particular change in prices 

We quote: No. 1 Foundry, Standard Northern 
brands, $16.50 to $17: No. 2 is selling at $15 to $15.50, 
and Gray Forge at $13.90 to 815. Southern brands 
of good quality are obtainable at $16 to $17.50 for 
No. 1 Foundry; and $15.75 to $16 for No. 2; and $14 
to $14.50 for No. 3. 

Scotch Pig—We quote at $23 for Coltness, and 
$20.50 for Eglington. 

Copper—Lake Copper values are still unsettled, 
and depend in a large measure on foreign quota- 
tions, which are lower, notwithstanding a strong 
European effort to support prices. The local mar- 
ket nominally quoted at 12.10c. to 12.15¢.; some 
holders demand 12 20c. Arizona Copper is quoted 
at 12c. to 124%e. Casting Copper is scarce at 1134¢. 
to 12¢., according to holder. 

Lead—The Pig Lead market continues firm at 
4.55¢. asked for either spot or future, but business 
is very dull, as buyers are disposed to postpone 
wants until the market favorsthem. 

Spelter—The market is dull at figures 5c. to 5.05c. 
for New York delivery. 

Tin—The market is easier, as offerings are more 
liberalat 20c. Speculative interest is quiet. 

Antimony—The local market is about steady. 

We quote Ile. for Hallett’s ; 13c. for Cookson’s, 
and 114%e., for L. X. 





*WANTED* 


** Situation and Help”? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 


A first-class mechanical draftsman desires en 
gagement. Address B. T., Am. MACHINIST. 
Mechanical draftsman. good designer, 

,| Situation. Address Box 41, Am MACHINIST. 

Wanted—A first-class machinist for general work. 

-| Address E. C. Webrfritz, Litule Rock, Ark. 

) A thor’ly comp’t designer and draftsman on ma- 

chine tools and special mach’y, wants posi’n; can 

estimate and take charge. E., Am. MACHINIST. 
Wanted—A foreman pattern maker with general 

experience. Address, giving references, Birming- 
| ham Iron Foundry, Birmingham, Conn, 

»| Wanted—To correspond with machine firms in 
| need of foreman or superintendent for their shops, 
| Address P. L., AMERICAN MACHINIST. 

Wanted—Mechanical engineer acquainted with 
engine business, as salesman; state age, experi- 
|} ence, and salary required. W., Am. MACHINIST, 

.| Position as supt. or manager ina mfg. establish 
ment, varied prac. exp. in important positions ; 

fully up in duplicate mfr. Box 39, AM. MACHINIST. 

| Wanted—By a sober, competent young man, posi- 
tion as pattern shop foreman for some manufactur- 
| ing concern; refs. furnished. Z., Am. MACHINIST. 

Wanted—A first-class blacksmith to take charge 

f shop doing marine eng. and car work. The 

larlan & Hollingsworth Co., Wilmington, Delaware 
Spanish correspondent desires position ; formerly 

engaged in S. American trade; N. Y. refs. Address 
| Correspondent, Ivor, Virginia. 

Thorough young mechanic, first-class draftsman, 

] | desires position in drawing-room; large experience 
| on machine tools, Address F. E., AM. MACHINIST. 

| Advertiser is experienced in devising tools and 

| methods for economical manufacture, and wants 
| position. Box 42, AMERICAN MACHINIST. 


wants 





1} 





| Supt wanted for shop manufacturing machine 
| bolts; must be a good mechanic, and thoroughly 
|} accustomed to handling men. Address, stating 


| 


»| age, exp., and refs., M., B. & Co., Box Am. MACHINIS' 


vanes hates 








MACHINIST 
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+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 


Mechanic of extensive exp. and ack’d ability, ac- 
cus’d to supervision of work and management of 
men, good designer and draftsman, desires a respon- 
sible position after Sept. Ist. Box 43, AM. MACHINIST. 

Machinist who is accustomed to high grade auto- 
matic engine work, simple and compound, and the 
use of indicator, is an experienced outside erector, 
and fair draftsman, desires employment ; satisfac- 
tory reasons. Box 38, Am. MACHINIST. 

Draftsman, technical graduate, 6 years’ exp. as 
machinist and tool maker, 7 as draftsman and de- 
signer of general, special and hydraulic machinery, 
seeks permanent engagement in N. Y. City or vicin- 
ity from Sept.; references. Box 30, Am. MACHINIST. 

Wanted--A competent salesman for the machin- 
ists’ tool and supply trade; preference given to 
those havingan established trade. State salary ex- 
pected ee. “ed sales perannum. H. E. 
Rogers, Box 879, N. Y. 

Wanted—Supt. for a adie shop near New 
York; an energetic, systematic man with a techni- 
cal and practical education, and a thorough knowl- 
edge of the requirements of interchangeable work 
will find an excellent opening. Address in writing, 
stating exp. and refs., X. Y. Z., AM. MACHINIST. 

Foreman Pattern Maker—Situation wanted. 
Have had experience in fine sewing machine, light 
mons pone and electrical pattern making in wood 
and metal; have acted in capacity of foreman for 
a number of years; can come well recommended. 
Address Pattern Maker, AMERICAN MACHINIST. 


Wanted—Position by thoroughly prac. mechanic 
as general foreman or asst. superintendent; well 
up in modern mach. shop practice, and thoroughly 
well up in all kinds of engine work, and pumping 
and hydraulic machinery; best of references; have 
held above position with first-class firms. Address 
Howard, AMERICAN MACHINIST. 

Wanted—A first-class brass finisher to take the 
position of foreman ina large shop, where every 
description of engineers’ and plumbers’ brass work 
is manufactured; men competent in every respect 
to fill ae only need apply. Apply by letter 
addressed **T’’ to the Am. MacuInist, and state 
experience, and salary expected. 

Wanted—Expert bookkeeper and accountant for 
an establishment doing a general foundry and ma- 
chine business, and dealing in machinists’ supplies; 
must be experienced in those lines, and posted on 
prices; also want a stenographer and typewriter. 
State age, experience, references, and salary ex- 
pected. Beall Machine Works, Cumberland, Md. 





Cheap 2d hd-lathes & planers. S. M. York, Clev’d,O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Ne -wark, N. J. 


Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Wanted—Specialties to build for the — 
trade. Bluefield Iron Works, Bluefield, W. 


Drawing made for Corliss and Slide Valve eriieas 
and Gen. Mach’y. A. W. Jacobi, 136 Liberty St., N. Y. 

Special leather and cement for covering pulleys; 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 


Fine Automatic Machy, Punch, Die & Screw Mach. 
Work Specialities. Send sample for low estimates. 
Novelty Mach. Works, Orange, N. Y. P.O. Box 434. 


For Sale Cheap or Exchange—Eleven right and 
left modern Patent Automatic Cut-off Engine Pat- 
terns & Drawings, from 10” to 20’. B9, Am. Maca, 


For Sale—Three 3-ton jib cranes, 20 feet height 
of mast, swing in space of 35 feet. Apply to The 
J. Morton Poole Company, Wilmington, Delaware. 


Machine shop and boiler shop, with all necessary 
tools, for sale or rent; located at West Point, Pa., 
twenty-four miles from Philadelphia. For particu- 
lars address D. C. Wismer, Quakertown, Pa. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


GEARS. 


Gear cutters mathematically designed and made 
for small gearing of clock and watch work, either 
epicycloidal or involute, also wheel and pinion 
cutting of the above sizes. 


AMERICAN WATCH TOOL CO. 


WALTHAM, MASS. 

















REPUTATION. 


7 ‘f Men test everything in this world 
¥ by what it produces. 

<3> 2 O O O 
3 
| IN USE 
:| BRADLEY & COMPANY, 

ak SYRACUSE, N. Y. 














BRANCHES IN NEW YORK anb BOSTON. 


SAW FILINC. 


ART OF SAW FILING. with explicit directions for 
putting i in order all kinds of Saws, from a Jewel- 
er’s saws to a Steam Saw Mill. 5th edition, illus- 
trated, by H. W. Holly. 18mo, cloth, - 


JNO. WILEY & SONS, 


53 E. 1oth Street, New York. 








TEEN TUBES 
SMOOTH - COLD DRAWN 


John S. Leng’s Son & Co. New York. 


Horizontal BEAMAN 


Spindle 
Drilling inboratn 


AND 


Boring 
Machine, 





75e. 


















33 Joorrnateicuton D syRacuse,n. 


Reel mA eh ee 
MACHINISTS’ SCALES 


PATENT END GRADUATION 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


TRG SIROMBAY NCLCA ACO ce 3% 
MANUFACTURERS ORK ne MACHINERY ; 
3 METAL WORK Nos.l51021 Maw Sx, 


ITC fe isil RG, Mass. 
C.H.BAUSH & SONS, 


HOLYOKE, MASS. 


MANUFACTURERS OF 


POST, SUSPENDED 


AND 


WALL RADIAL, DRILLS 


FROM THE SMALLEST TO THE LARGEST. 


11 & 13 Oliver St., BOSTON, MASS. 


SPECIAL STEELS. 
143 Liberty St., NEW YORK. 


TITANIC 
WRIGLEY’S EMERY WHEEL DRESSER, 
A TOOL FOR GENERAL WORK, 

















American Standard Gauge & Tool Works 
WILMINGTON, DEL. 


Makers of Implements for 
Standard Measurements. 








Flat Bar Gange. 


JAS, A, TAYLOR & CO. 








How to get the best results with “R. MUSHET’S SPECIAL 
STEEL.” ( Freatly increase your speeds and feeds. then compare 
the work you turn off with that done by an other known Steel. 
This will make the first cost of “* Mushet’s”’ look insignificant. 


B. M. JONES & CO., 


Sole Representatives in the United States. 











T. WRIGLEY. PAT.. 








Size No. 1 is for facing and for cutting V grooves and all 
shapes ; has hardened disk cutters cutting oblique right or 
left and self- sharpening; readily changed from one to 
three cutters for facing. Cutters can be used until worn 
clear down. Size No. 2 is a bracket dresser to trim off 
knife grinder emery wheels. Size No. 8 is for facing off 
large emery wheels. Write for circular and prices. 


THOS. WRICLEY, 


85 & 87 Fifth Ave., CHICAGO. = 


WHAT. LE WILL Do 
22 uae 


aoa. 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 








TOOL & DIE STEEL 
of Uniform Quality and Great Strength. 


LATHES 


aa Pa. 
Chicago, Ills. 
New York, N. Y. 





Improved Screw Cutting 
Foot and Power. 
Drill Presses, Shapers, Band, Circular and_ Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0O., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


FINE TAPS, DIES, REAMERS, ETC., 


LIGHTNING AND GREEN RIVER SCREW PLATES. 











LIGHTNING 





Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and (ther Labor-saving Tools. Send for Price List. 
WILEY & RUSSELL MFG. CO., Greenfield, Mass. New York Agency, 126 Liberty St. 


IT WILL PAY 


you to investigate the merits of 


THE HACKNEY POWER HAMMER 


Endorsed by leading manufacturers 
throughout the country. 
Catalogues and all information cheerfully furnished by 


THE HACKNEY HAMMER CoO., 


CLEVELAND, O. 








For TOOLS, DRILLS, 
DIES, i, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 


Eon0PS STEE 


ANUFACTORY, 


WILLIAM JESSOP & SONS, LD.|°""5 








Chief American Office, 
JOHN ST., NEW YORK. 


t<F FIELD, 


ENCLAND. | 91 





PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
A.J. WILKINSON & 60 


Box 3600. 


— BOSTON, MASS. 


SEND FOR CIRCULAR. 


EEN TEMPERED COPPER GO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE BEST ngs METAL EVER 
OFFE D TO THE TRADE. 
Satisfaction ented in Every Case. 









H. Cc. SCH RAMM, 
Mechanical « Engineer, 


CONSTRUCTOR OF MACHINERY AND CONTRACTOR, 


{7 North Juniper Street, 
(Opposite City Hall,) 
PHILADELPHIA, PA. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


















We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the. 
United States. 


Hi W. JOHNS MANUFACTURING C0, 


87 Maiden Lane, NEW YORK. 


BORING «xo TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 Sizes—From 5 to 20 feet. 


BETTS MACHINE 








CO., 








WILMINGTON, DEL. 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. LL. 











FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 





American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U. S. Government for all the new 
Cruisers and Gunboats built for the Navy. 








ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
= No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





MASON’S 


New Patent eg Hoist. 








One hundred and eleven in use at e beapest 
new Ay | depots in the World, of N. Y. C. & H. 

R. Co., 33d St. & 11th Ave., New York. 4." 
Sam M. eenaers Docks, North 9th and 10th 
Sts., Brooklyn, N 


Made by YOLNEY W. MASON & CO., 


PROVIDENCE, R. I, 





Upright, Cushioned 


BuELVE’ HAMMER 


Run by Beit. 
Manufactured by 


ENKINS & LINGLE; 
Bellefonte, Pa. 





The SUPERIORITY of this “aL ; 
Hammer is due to the excellence of design as regards 


EFFICIENCY, Simplicity, and Durability. 


L. & R. WISTER & CO., 
257 South Fourth Street, PHILADELPHL Ay 
Pennsylvania, U.S. A. 





EA UTTIN 
EA UTTIN 
EA UTTIN 


LELAND, FAULGONER & NORTON GO. 


DETROIT, MICH. 





HARLES MURRAY=:- 
yeu ON woop \~ 





ANN ST. -*+ NEW YORK-. 


mI arin, VERTICAL MILLER 


No. 2. 


For High 
Speed Ming, 


An indispen- 
sable Tool in 
any well ap- 
pointed ma- 
chine shop. 


eM. Spesis from 240 
| = to 10,000 revs. 


Send for Circular. 
MANUFACTURED BY 


JOHN BECKER MANF’G CO., 


157 PEARL ST., BOSTON. 

















<i ul 


my Am 








30 INCH, 42 INCH rr 60 ) INCH PULLEY LATHES 


For Simultaneously Boring and Turning Pulleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and a 


variety of other work, 


Manufactured by The HENLEY a TOOL eee Richmond, Ind. 








LE COUNT, 
NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 





= REAVY STEEL boG 22d 
ich. Price. SS 3 & 

> , eae & 

= yl. ot 40 og 5 
oo. ica oe 
ok 3 58..... 02223 & 
2 4st) leo ge = SS 
Ba. 5......88 W257 
: ee ; 7037, 3 eS 
: 7 118..... 80 =r, ¢ @ 

ak bce Se RMA0sg F 
eis 9....13-8. ae 
2a 8 10....11-2 % 32: 22 
sans ‘ B® > & 

£32 ll 1 34..... 1.10 Bp = 
See ...2 120 s-f2.8 
BOR i ° ; ,°es = “=e 

2 $5 18....2 14 1.35232 8 
Fg G 14....212..... 14559 F Eg 
SEO esse. 1.6023 2 mee 
ae 06....3814.. 1.803252 ep 
4a 17....4 05 S$. e 
we «(18 412... 2. Crp 
m Oa a — | 
a) xn” Fuil set of if $28.00 BS > -——) 
= 20 (ext.) 5 1-2...4.00 "82 Aare 

& 21 (ext.) 6 5.00 = eX 
One Small Set of 8—by 1-4 inches to 20 inch, $ 6.25 
One Set of 12 by 14 in. to ) Zin. continued by 1-2 in. to4 in. 13.25 


These goods are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 





Montgomery & Co. 
Machinists’ Tools 


AND SUPPLIES. 
105 Fulton Street, 
NEW YORK CITY, 


STEAM PUMPS 


Both Duplex and Single 


AT VERY 





LOW PRICES. 


Apply to 


De Lamater Iron Works, 


Foot West 13th St., 24 Cortlandt St., 


NEW YORK. 





BELLOWS 


, Beam Micrometer 













Send for CATALOGUE to 


STANDARD TOOL” Gh Ath as, 
UPescal Lathe z Pale Tools. 





NO FORGING. 





It will pay you many times over, to use 
these Tools and throw away your old forged 
ones. Send for Circular and Prices, 


FRASSE & CO., 


92 Park Row, New York. 





SEL BEELEIIL TEL SOL LIPO LER TPL TSS 


— 


jp 


BUFFALO BLOWERS. 


1tAN PS CMI GEILE 1 NBZLIEA R EVERGREEN edsaeFA 4 





BUFFALO FORGE Co. BUFFALO, N. Y. 





THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 

“| Can be put on withoui 
disturbing the shaft and 
with the bushings will fit 
| various sizes of shafts 6’’ to 

| 60’’ diameter in stock. 


| COOKE & C0., 
, 29 MACHINERY & SUPPLIES. 
168 & 165 Washington St., New York. 


HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &c, 
Mention AMERICAN MACHINIST. 








SEND FOR CATALOGUE. 


CESTER MACHINE SCREW CO. 









Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, B. (., England. 
American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents hrough 
our London House. A good invention is worth as much in 
Great Britain as in the U. 8S. Com font draftsmen em- 
ployed on premises. We refer to w of nown men in the 
machine trades for whom we have done business. 
Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 





THE FOX PATENT UNIVERSAL TRIMMER, 


Over 3600 in use. 


ORICINAL 
G3A0u"dWI 





Three Sizes, Four 
No Pattern Room Com- 
Send for Catalogue. 


Saves Time, 


Saves money. 

Styles, from New Patterns. 

plete w ‘ithout Them. 
Boware of Imitations, we will prosecute all Infringements. 


THE FOX MACHINE co, 


$25 North Front Street, Grand Rapids, Mich. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


(Our New and Revised Catalogue of Practical and Scien 





tiflc Books, 87 pages, 8vo., and our other Catalogues and Vir 
culars, the whole covering eve ny branch of Science applied 
to the Arts, sent free and free postage to ang one in any 


part of the world who will furnis h his addres 


NEW 


STANDARD 
PUNCHES. 


‘TH SIN IOINOYG 
“1731S ONV NOU! 
JNIHINNd 
4103 qi1ve uo 
WBWuULSAs ASA 


> 
0 } 
Be) 
ro) 
< 

- 
0 
rs) 
7) 








WORTHINGTON 








Independent Condenser 


An Economical Addition to Steam 
Engines. 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 


NEW YORK 
BOSTON PHILADELPHIA CHICAGO 
ST LOUIS ST PAUL 
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>} in Corner Lake & Kirtland Sts., Cleveland, 0. 
a ates ane 101 Chambers Street, New York. 


CLEVELAND TWIST DRILL CO. 85 Queen Victoria St., London, Eng. 





FOR TAPS, DIES, PUNCHES, CHISELS 
ay FEL DRILLS, LATHE TOOLS, &e. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO. 





ADAMS 
Automatic Bolt-Threading & Nut Tapping Machine. 


Made in ali Sizes to Cut from 1-4” to 6”. 
The simplest and most durable machine in existence. The 
- ing head is qty 4 = steel. ve Same — 
z s ngs, ca cases. ocks or die rings in or about the hea 
— Sepamte Heads and Dies Furniched. Write for descriptive 
‘ . circular and price list to 


. Capitol Mfg. Co., 125 to 137 Rees St., Chicago Ill., U.S. A., 
er Agents for Great Britain, CHARL KS CHURC HILL & Co.. 
ge Ltd., 21 Cross Street, Finsbury, London, E. C., England. 








GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Endorsed by Practical Mechanics Everywhere. 


$29.00 


Send for Catalogue and Prices. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 











THEPECK PAT 
DROP PRE 


MINERS oc 


rer 


uN EG HONE pein GS 
W. C. YOUNG & CO., isis: 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 







Castings for High Speed Steam Eine 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Ironand Brass Founders, 
333 E. 56th St., N. Y. City. 


Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Rod and Rock Shaft and Brass Bear 
ings, boxed and shipped on receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 











STEVENS PATENT 
RELIABLE INSIDE CALIPERS 


No. 51. With right and left hand screw. 
These Calipers have two tension screws add- 

ed, thereby removing all back lash, making 

them perfectly reliable. 

5 inches, price per pair ........... $1.25 
Ideal Surtace Gauges, Depth Gauges, Ideal 

and Leader Spring Dividers and Calipers, and 

Fine Machinists’ Tools. 









tia catalogue free to all. 

STEVENS ARMS & TOOL CO 

O. Box 231, Chicopee Falls, Mass. ™ 
ions, &c. Trade Marks, La- 


PATENTS fess 


J. NOTA McGILL, Attorney-at-Law, 


ATLANTIC BUILDING, WASHINGTON, D. C, 


Bo Adjustable. Improved. 


FOR TIN, BRASS AND 
SHEET IRON WORKERS. 
WORKMANSHIP GUARANTEED 


STRONG AND DURABLE. 
Send for Circulars. 


SPRINGFIELD MACHINE TOOL C0. 
SPRINGFIELD, OHIO. 


“oro BI ADED REAMERS 


IN STOCK AND TO ORDER. 


When worn, Blades can be removed, reground, and readjusted 
to retain the original cutting diameter. 


R. D. NUTTALL COMPANY, Allegheny, Pa. 


MANUFACTURERS OF 
Special Machinery and Tools. Gear Cutting to Order. 


tat QTILES & PARKER FREON C0. 


Middletown, 
MANUFACTURERS OF 


.; Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


0D E. W. BLISS COMPANY, 


(LIMITED.) 
BROOKLYN, N. Y. 


Manufacturers of 





for inventions procured 
Litigation, Searches, Opin. 




















Corre 











Drop Presses, Forging Presses, Drawing Presses, 
Lever Presses, Embossing Presses, &c., &c. 


No. 19.—Adjustable 





wer Press. 


Hearg 9in. Drop 


Trimming and Slit. 


Dies of all kinds, poumiog 
ting Shears, for Rolling Mill and other 
Work, Tinners’ and Canmakers’ Tools. 





Vertical and Two-Spindle Mill- 
ing Machines, Horizontal Boring 
Mills. 


PUNCHES and SHEARS, 


For Boiler Makers, Bridge and Ship 
Builders, Arch’! Iron Works, &c. 





No. 5.—Double Crank Press. 


Vertica) Milling Machine. 





AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CoO., 


BUFFALO. N. Y. 


THE CANTON STEAM PUMP CO., 


Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application, 











CANTON 


oHIo. ®& 









2% x eX 2% 





Tie Davioson STEAM PUMPS AND PUMPING an 
hele. dime RB y ST Ni A D E FOR ALL 


SITUATIONS. 
Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: [7 riven SIREET, BOSTON. 








NG 


PENNA. 





wN U 
= GERMANTOWIADELPHIA, 








Maslin’s Patent Steam Pump. 


Chea = and Best Automatic Steam Vac- 
uum Handles DIRTY and GRIT- 
TY L 1Qt IDS without Oil orCare. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con 
tractors, Irrigation, Water Works, Rail- 
roads, Mining and General Hydraulic Pur- 
poses, Send for Circulars. JoHN MASLIN & 
Son, Sole Mfrs., 165-167 1st St., Jersey City, N.J. 


“LITTLE @ 1s THE BEST INSTI EOCTOR 
GIANT” For Feedingall RUBS EJECTOR, 


Steam Boilers. 
Superior to all others for Raising 
and Forcing Water and 
other Liquids. 
rm =e Botler Washer and Testing Device. 
Uses Warm Water, avoiding in- 
; Ran and weeenning the Raising 
RUE ™M’F'G co.. PHILA., PA. 
CATALOCUES FREE. 


AZOO0O0 IN USE. 


@ COMPLETE STEAM PUMP Mee 


Ti) oe FROM $7 Te $75 


fa ee Wee eemaces 
= ae aia 


SS 


iRcULAY 
SOLE M 




























* Excellent.’’ 


“ Efficacy 99.2 per cent.” 
(New Albany Laboratory.) 
Lift 20 ft. 


**Phenomenal,” 
‘ Efficiency 99 1-2 per cent.” 
(Michigan Universily.) 


RanGE 20 to 150 Ibs. Hot water supply, 115 


to 128deg. 80l]bs. pressure. One Valve to operate. Auto- 
matic and re-starting. 
EASTERN DEPOT: MANUFRS., 
DONEGAN & SWIFT,  PENBERTHY INJECTOR CO., 
11 Murray St., N. Y. DETROIT; MICH. 


ze Trial, 30 Days. Return if not satisfactory. 





Courses in Civil, Me- 
chanical, Elec trical 
and Mining E ngine er- 
ing. Extensive and 
ee .  equippe d labora- 

A two years’ 
course in mining. Cats a se aey on applic ation 


eae 
cHINE si 


atk Sy WORKS 
FORSHEET-METAL, WIRE PAPER & LEATHER. 
PLYMOUTH & JAY, S'S. BROOKLYN.NY. 


UJHIFORM § PEED 


SCHOOL OF ENCINEERINC. 
OHIO STATE UNIVERSITY, 


COLUMBUS, OHIO. 


AOR MA 











]| ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also I’ ortable Forges, Tuyere 
Irons and’Foundry Blowers. 





NEW YORE. 





The most irregular speed made perfectly uniform and reg 
ular. A change of over 30 per cent, can be obtained, while 
machine is in motion. Essential in all factories and mills 
and for driving dynamos. Makes power from water wheels, 
slow apeed engines and electric motors absolutely regular and 
reliable 


Apply for information to 


T. M. FOOTE REGULATOR CO. 


Offce: Exchange Building, Boston, Mass. Works at Ashland. 


CONNERSVILLE, IND. 
3.8. TOWNSEND, Gen. Agt., ) 163 & 165 Washington St, 


COOKE & C0., Selling Agts., § 
Please Mention This Paper. 





P.H. & F. M. ROOTS, Mfrs. 5 








Western Agents: CHANDLER & LITTLEFIBLD, Marine Bldg, Chicago, Ill. 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 


NEW YORK, N. Y. 
41 Dey Street. 





Fuel—Rapid weneration of Dry or Superheated Steam—Durability—Low ‘ost of Main 
tenan e— ase of Trans} vortation anc General Kfficiency are among the advantages 
possessed) by the ** Wharton-Harrison ” form of boi.er. 

Send for Descriptive Pamphlet— Drawings, Spec ifications, and Estimates promptly 
furnished for any.amount of power from 4 H.P. up. 

state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, 


PENNA. 
ATLANTA, GA. 
9 No. Pryor Street. 


CHICAGO, ILL. 
187 La Salle Street. 








KEUFFEL & ESSER CO., NEW YORK 
daha BLue Print Paper. 


Sacha 18 THE CHEAPEST, NO WASTE, NO FAILURES. 
MAKES THE BEST AND MOST PERMANENT PRINTS 
REEPS LONGEST AND GIVES THE MOST PERMANENT PRINTS, 
Sacha WHEN WASHED AND DRIED (8 STRONGER THAN IT WAS BEFORE. 
IMITATIONS are plentiful The principal advantage claimed for the imitations le the low erice. 
We ctaim that Kicfids is the cheapest. for the reasons stated above 
Bamptes, Price Lists And information cheerfully furnished. Photo Printing for the Trade. 














FRISBIE FRICTION 


PULLEYS CLUTCHES. = 


THE D. FRISBIE C€O., 


114 LIBERTY STREET, NEW YORE. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 

water to the Boiler, thus effecting 
a large saving in tuel. 


SEND FOR CIRCULAR. 











POND ENGINEERING CO., 


St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





iva Patent Stamped Brass Letters. 


The Best for Wood Patterns. 10 Sizes. 
| H. WHITE, 44 N. 4 St., Phila., Pa. 








THOS. Hi. DALLETT 






Manufacturers of 


Presses and other Machinery. 


ELECTRIC GENERATOR 


Complete Power Plants. 





York St. & Sedgley Ave., Philadelphia. 


& 60., 


Portable Drills, Hand Drills, Boiler aa, 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, Seeciat agent.” 


Machine Tools, Cranes, Elevators, Pumps, 


For instal- 
ylation of 





co 


Y - E. LONERGAN& CO. 
211 Race St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


PoP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
* Reliable” Steam 
Trap. 

1888 Catalogue 
free on application. 





Tile 











20-INCH, 25-INCH AND 
80-INCH SWING 


TURRET 


The Universal 





LHUGKING 


CINCINNATI, OHIO, 
ak 


LATHES 





Radial Drill Co. 





Ross Anti- Friction Batt Bearing CoLtar. 


A new Patent Application of 
Ball Bearing, patented Dec. 
1890, to Drill Presses. Lathe and 
all end thrust of Horizontal 
Shatts in Machinery. 9%5 per 
cent. of the friction overcome 
| by this device. Full satisfac- 
tion guaranteed. 


JOSIAH ROSS, 
1448 to 
1459 
Niagara 
Street, 
Buffalo, 
N. Y. 













Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. CO., 


CONSULTING 
MECHANICAL ENGINEERS 


95 LIBERTY STREET. 
NEW YORK. 

No Air Locks. 15 to 50 per cent. 
fuel saved or equa! amount of 
power gained. Runs with same 
economy as engine, 

Adapted to all kinds of En 

gines. Send for Circular. 











BELT DRESSING 


— AND — 


LEATHER PRESERVATIVE. 


Warranted to Give Satisfaction. 


It absolutely prevents a belt from slipping. Thor 
on ughly , preserves the leather, and protects the elasticity 
e t. 
one will pay you to send for an interesting circular on 
| the subject. 


jos. Dixon Crucible Co., 
JERSEY CITY, N. Je 








| 
A 





FRICTION CLUTGH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcockK CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 











STARRETT’S 


INE TOOLS 


Skille d mech: n- 





Live dealers sell 




















them. 

Send for free il- 

lustrated Cata- 
logue. 

L. S. STARRETT, Athol, Mass., U.S.A. 

onvon AGents : Chas. C *hurchill & Co., Limited, 
21 Cross St., Finsbury, E. C 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


82 River Street, 








NEW HAVEN, CONN, 












Manufacturers of all kinds of 


West Ghul Gi, f= Oneida Steam Ea dy ls LT YALL SA, 


Under Westcott’s Patent. 





LATHE 


Capacity Little Giant Improved Double Grip. | 





_No. Diameter. | Holding Drills. 

—AND 0 0 inch. : = Se ine h. 

1 2 i 
DRILL Fy aig “ . od 1 

4 “ | Oto 1in.,extra 
strong. 

ny 0 to 1% inch. 

a) : eK = Oto? < 





SEND FOR ILLUSTRATED CATALOGUE. 





BOILER HEAD PLANGUNG MACHINE 





Rapid Work. Perfect Heads, with or without Dies. 
0 Hole in Plate. Construction Simple. 
— Reasonable. 


JACOB CLARK, ARK, Mfr., richie te, 


“THE HORTON LATHE CHUCK” 


More than 300 Sizes and Styles. 


Universal Chucks, 
_ Independent 
Chucks, 
Combination Chucks, 


Of Every Description. 
Send ee 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 


—oR— 


CHAS. CHURCHILL & CO., Ltd., 










21 Cross Street, Finsbury, London, Eng. 





PATENT 4 


ih 


ANUFA 


sorte BY ALL 


HART 


JAW 
* THIS CAN BE USED AS A UNIVERSAL INDEPENDENT OR ECCENTRIC 
CHUCK WITH BETTER SAT/SFACT/ON THAN MAN Y_‘w 
, OF THE COMBINATION CHU CHS 

Nee Be aS 


CTURED 


re (sHMAn ‘uc oe 





AN | a Od ROO 0 


(ATALOGUE 


| ofCGHuCcKS | 
FORD. cans get 








counts. 
MANUFACTURED BY 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1819. NEW HAVEN, CT. 





CEAR CUTTERS 


—FOR— 


SPUR and BEVEL CEARS 


which can be sharpened and retain their form a 
specialty. Large stock for prompt shipping. 

Special work promptly attended to. Write for 
CIRCULARS and PRICES to 


R. M. CLOUGH, Tolland, Conn. 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
Maker of all kinds of 


RMACHINERY. 


Special facilities for Accurate 
Work. 










Bevel Gears cut theoret- 
feally Correct. 


NUTS 


OUR CLAIMS: 
Made from best Stock. 
Practically true to Gauge, 


Perfect Hexagon for close-fit- 
ting Wrenches. 


Uniformity of Thread. 
PROMPT SHIPMENTS, 
LOW PRICE. 

Write for Prices, Etc., to 


RUMP R04 LAINE ft, Manufactures 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd., 


21 Cross St., Finsbury, London, England. 





FINISHED 
HEXAGON 








CHAMPION SCROLL CHUCKS. 


In 5 sizes, for foot Lathes and all classes of light 
work, Adopted as standard and kept in stock by 
the largest firms making such machinery. For sale 
at all supply stores, Ask for our Champion Chuck. 


THE D.E.WHITON MACHINE CO. 
5 OAK ST., NEW LONDON, CONN. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt, 





PURE 


ALUMINUM, 


The Pittsburgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
parity to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes. 

ALUMINUM SOLDER 

Correspondence solic ite d. 


The Moore & White Co, 


16th St. & Lehigh Ave. 
— ry PA. 


wire and 








The “ leans & White ’’ 
Friction Clutches 


AND 








Cut-Off Couplings, 


Send for Circulars. 





. PRACTICAL 
DRAWING.” | — 


By J. G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. 8., Canada or Mexico, for #4 65 
or single copies, 5 cts. each, postpaid. 





Order now before our stock 
of papers is exhausted. 


ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORK. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER, 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.8., Canada or Mexico, for $5. 40, 
or single copies, 5 cts. each, postpaid. 














Double Plunger Hand 
Pump. 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINCS, 
PACKINCS, 
ACCUMULATORS. 


Watson & Stillman, Mfrs. 


204, 206, 208 & 210 E, 43d St., New York. Wheel Governing Valve. 
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THE 


DOUBLE BRACE, SELF-OILINC, 


EDISON PATENT 


COMPLETE STOCK OF 





EDISON GENERAL ELECTRIC COMPANY, 


ADJUSTABLE BALL AND SOCKET 
HANCERS, PILLOW BLOCKS, POST HANCERS, ETC. 


COMPRESSION COUPLING. 
“A7e are in a position to fill all Orders Immediately. 


Address EDISON CENERAL ELECTRIC CO., Schenectady, N. Y. 















Engine Lathes, 


Upright Drills, 
Shapers, 
Milling 


Machines, 


Gear Cutting 
Machines, 
Boring Mills, 


156 Oliver Street, Boston, Mass. 





Metal Planers, 


Screw Machines, 





Chucking Lathes, 


Machinery and Machine ee 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 





Flather 26 Inch Planer. 





HILL, CLARKE & CO. 


Pattern Makers’ 
Lathes, 
Pattern Makers’ 
Saw Tables, 
Jig Saws, 
Buzz Planers, 
Steam Hammers, 
Helve Hammers, 
Bolt Cutters, 

Bolt Headers, 
Nut Tappers 










PATENT UNIVERSAL 


DEPTH ANGLE AND 
J: w x ngs Lng ¢o 
. BOSTON, Mass. Send for LISTS 


Pat.KEY-SEAT SETTING GAUGE 


SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 











“2. Phe PULLEYS 


FOR 
Light Belts, 


JOHN ROYLE & SONS, 


PATERSON, N, J. 








No. 80 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAD BLAST FORMACES, 


Send for Catalogue. 
operation requiring high, even and controllable 
temperature. 


Estimates made for any mechanical] 


Nassau Srt., New York. 





A. 


R. KING WF’G COMPANY, 


*ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 


ugar CASTINGS criss. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. 


Write for 
CATALOGUE, 


CORRESPONDENCE INVITED. 





/f you buy a KEY-WAY CUTTER 
without a KEY-MAKING A Ba sc 7 


+THE MORTON : 


Key-Way Cutter is the onl 7 4 
chine on the market 
that will cut a Key- 
Way and make a Key 
tofitit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
lows: “The Key- maker is a 
wonderful attachment, makin; 
keys faster than a man can cu 
off the steel for it. The Key- 
wer Cutter does a piece of 
ork in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke versie 
inches to five feet, and cutting from the smallest Key ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 
Formerly’ of RomEo, MIcH. 


DEFIANCE MACHINE WORKS, 


DEFIANCE, O., U.S.A 


You will make a 
mistake that 

cost you 
money. 












BUILDERS OF 
HUB, SPOKE, WHEEL BENDING, WAC- 
ON AND CARRIACE MACHINERY. 
~s Office of 
KING & HAMILTON CO. 


Ottawa, Ills., July 27. 
DEFIANCE MACHINE WES., 
Defiance, O. 

Gentlemen ; 
B Yours of the 11th re- 

ceived. Answering, have 
to say the Automatic 
Spoke Driver, purchased 
from you one year ago, 
after a thorough trial we 
can say has given 
wm good satisfaction and 
*., does good work. No 

= fault to ‘find what- 
me ever. Weare pleased 
with it. 


KING & HAMILTON CO. 











SPRINGFIELD BRIDGEPORT, 














| Emery Wheel Mig. Co. 4B re CONN. 
ie == ms 3 F = 
Pat. i 
— 4 re 
1883. a 8 
Emery Wheel : 
Tool Grinder. ¢ 


Western Branch, 0 So. Canal Street, S Cllenee. 


wl LATHES 














V PATENTED. 


gp With New and Valuable Features, 


MADE ONLY BY THE 


BRADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 
















NEW YORE HOUSE, 


DESIGNED 


ENGINE LATHES, 
TURRET LATHES, 
PULLEY LATHES, 
CHUCKING LATHES, 


THE LODGE & DAVIS MACHINE TOCL CO, 


WORKS: CINCINNATI, 


IRON PLANERS, 
IRON SHAPERS, 


IMPROVED IRON PLANERS. 


24 inch, 32 inch, and 36 inch Wide. 
FOR EXTRA HEAVY DUTY. 


RADIAL DRILLS, 
DRILL PRESSES, 


MILLING MACHINES, BOILER MAKERS’ DRILLS, 


SCREW MACHINES, 





CHICAGO HOUSE, ST, LOUIS HOUSE, 





OO =— . 





POST DRILLS. 


OHIO. 


PITTSBURGH HOUSE, 


64 Cortlandt St. 68 & 70S. Canal St. 823.N. 2d St. Market & Water Sts. 


See Advertisement on page 20. 


nLODG E & DAVIS 
MACHINE TOOL CO 














TT | 


mm, 





BOSTON OFFICE, 
23 & 25 Purchase St. 





PHILADELPHIA 
OFFICE, 


19 N. Seventh St. 





Sole Agent for Great 
Britain, 
ALFRED HERBERT, 

Coventry, England. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New r Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F.E. REED & CO. 
| worcester, Mass. 


ENGINE LATHES from 10 to 30 inches swing. 


o Hand Lathes, Foot Lathes and Milling Machines. 


FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


Price $3 BARKER'S 


IMPROVED 
NO GAUGES. 
NO BELT. 


Every 
Machine 























MACHINE. 


= Manufactured by 
Wm. Barker & Co. 
CINCINNATI, O. 


CIRCULAR, 











ts” IMMEDIATE DELIVERY. 


a 


20” and 26” Geared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 














FOR LIGHT WORK. 


Has these Great Advantages: The 
speed can be instantly changed 
4 from 0 to 1600 without stopping or 
# shifting belts. Powerapplied can 
be graduated to drive with equa! 


safety the smallest or largest 
drills within its range—a wonder- 
ful economy in time and great 


saving in drill breakage. 


Send for catalogue. 








NEW HAVEN MANFS. co. 


NEW HAVEN, CONN. 


IRON-WORKING © MAGHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


2 BY 24° TURN TABLE TURRET 





CENTER GRINDING | Game 


JONES & LAMSON MACHINE CO., 
Springfield, Vt., UO. S. A. 








L. W. POND MACHINE co. 


Manufacturers of and Dealers in 


Tron Working Machinery. 


IMPROVED PATENT IRON (ape \ ie oe 
PLANERS A Re, 


SPECIALTY, 
152 
Union St,, 
WORCESTER, 
MASS, 








Complete Universa! 
Milling Machines. 


Milling Machines. 
Plain Universal 

Heads. 

All designed to meet 


the requirements of the 
practice. 


KEMPSMITH 
Machine Tool Co,, 


MILWAUEEE, WIS. 











_ KEY SEATERS 


Portable and Stationary. 


Back-Cutting Attachment 
Key-Making Machines, 


Giant Key-Seater Co. 


EAST SAGINAW, MICH. 


April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 
market for es 7 and 











GAGE MACHINE WORKS, 


MANUFACTURERS 


MACHINE 
TOOLS. 


FOX & TURRET 
LATHES 








Plain Back Geared | * 








SEND FOR CIRCULAR. 


D, SAUNDERS SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


a Z Steam and Gas Fitters’ Hand Tools: 


21 Atherton St., Yonkers, N. Y. 





SHARP Li adi “Good WorK. 


THIS 


Universal Cutter 


AND 








“we 


= ' 
.-c 
e& Reamer Grinder 
e5 will grind all kinds of 
o 
of cutters and reamers 
=o up to8” diam. without 
Ou the use of special at- 
> tachments. 


Simple, Accurate, Rapid. 
Price, $150, 
Write for Catalogue. 
ADDRESS 


CHAS. CHUKCHILL & C0., Lid., — 


fa -Cacinat lin 
Machine Co, 


CINCINNATI, 0. 





SHAPERS FOR 
Immediate Davey 


The Smith-Silk Machine Tool Co., 


KENTON, OHIO. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


! Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Itd, Agents, 
21 Cross St., Finsbury, London, England, 











3 

ra 

o- 

o 

of. 

ect 

EE — 

“sa g PRENTICE BROS., 
ars = Manufacturers of 
EEE Lathes & Upright Drills 
mS Lathes from 10 in. to | 
on 20in. swin Largest Va- 
3” riety of Britis manufac- 
5 

= 


tured in the world. 
Worcester, Mass. 








’ P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 
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nat FICTION SHAPER. 


Double racks, spiral 
teeth, adjustable ta- 
ble, swivel jaw vise, 
feed adjustable, gears 
ga of phosphor bronze, 
bearings extra wide, 
bearings sel f-oiling, 
friction positive, 
smooth running. 

Send for Circular to 


1D, Wright & Son 


69 & 71 CEORCE ST., BROOKLYN, E. D.,N.Y. 


HURLBUT’S / Patent Cut- 
, | oy eh and 

eer Centering 
ah Machine. 


Sizes 2”, 3’’, 4’, 6’, 6”. 
MADE BY 
Hurlbut & Rogers, 
South Sudbury, Mass, 
Chas. Churchill & 0o., Ltd, 


Agents, 21 Cross St., London, 
England. 


Bussell’s Patent Interchangeable Lathe Tool 


Time Saving. Easily Adjusted. 























No Bolts or Serews, 
For full information, address 


- W. REESE & CO., Sole Manufre. om 
182 Sourom STREET, YORK. 





iia 


FOR HAND OR POWER. 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS, 








RATCHET DRILLS, RATCHET DIE STOCKS AND 


Pipe Outting & Threading Machinery, 


66 CARDEN ST., BRIDCEPORT, CONN, 











PERFECT EQUIPMENT. 
NO MAKESHIFTS. 








PERFECT LIGHT. 





EASILY REACHED, 





FORBES 
& CO., 


HOBOKEN, N. J. 


MACHINE 
WORK. 


DAYS’ WORE. 


BD steetre rok, PAV A SPECIALTY. WATERFORD, 
=~ Omaha, Neb. N. Y. WORCESTER, MASS. 
NEW SHOP. AMPLE ROOM. W. D. FINETOOL CONTRACT, 43th STREET, 
AND AND 


JOB, 


OR 


HUDSON, 
HOBOKEN. 





“z =. "Hand Pipe- Cutting Machines 


No. 1. —Powerful, inex- 
pensive, simple in construc- 
tion, Cuts and screws pipes 
Y to 2-inch. Easily carried 
about. ee 


“ECLIPSE” Nos. 2 ana 3. 
These are powerful and most 
efficient 
machines 
Jor cutting '& 
large 
PIPES, with which one man can 
sasily cut off and thread 6-inch pipe. 
No.2 Cuts and Screws 2% to gin. 
0.3 “2% too in. 
tt will pay you to write us for 
sarticulsrs. 


PANCOAST & MAULE, 











Mention this paper.) Philadel, hia. 
We also build Power Machines. 











H.B. BROWN & CO,, 


EAST HAMPTON, CT. 








4, 5 and 6 Ft. SWING. 


H. BICKFORD, 
LAKE VILLACE, N. H. 


eines AND TURNING MILLS, 








THERE ARE SEVERAL WAYS 


to judge of a good valve. Of course 
the first thing is by its work. Then 
there should be taken into consider- 
ation the amount of stock used. 
The many thousand engineers who 
have used our regulating valves say 
that in every one of these points 
they are superior. 


THE MASON REGULATOR CO., 


BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


The LONC & ALLOT AT er CO. ii” 


’ Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. 

















Send for New Catalogue. = ote Seiliahil Pete, 
THE OPEN SIDE IRON PLANERS. 
GUARANTEED 


Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL. 

Sizes 30” to 120” by any length. Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MD. 



































yO KEYS OR KEY SEATS! 


ICHOLSON’S COMPRESSION SHAFT COUPLINGS. 











THE NORTON DRILLS. 


FOR LIGHT, SENSITIVE 
AND RAPID DRILLING. 


1, 2,3, 4 or more Spindles, Sensi- 
tive or “Automatic Feed. 

To drill from 0 to 1-2 inch holes. 

The Latest and Best ; most con- 
venient, mo and durable Drill 
on the mark 

Have nell Spindles and Bal 
anced Tables. 

Write for prices and description, 
or for Special Machinery. 


Gauls Hay alan 


Work and traverse in- 
4 SIZES. stantly verve to any 
speed between ex- 
tiemes. Re- 
versingpoints 
varied b 
hand. Pivot 
table simultane- 
1) er da r 
bot 















hand, has no B 
or screws on its 






one; cage toe? THE NORTON & JONES 
: di i degrees ° 
and in ager in “Takes bor! oot. MachineTool Works, 


PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 


Manufacturers, 
Waynesboro, Pa. 





LANDIS BROS. 


BEMENT, MILES & CoO., 
PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Etc. 








THE HILLES & JONES CO,., WILMINGTON, DEL, 


MANUFACTURERS OF 


KA AC i | Ay ge belay L For Boiler Makers, Bridge Builders, Ship Builders, Rail- 


road Shops, Locomotive and Car Builders, etc. 











Wi =| vee samt Pe 4 Improved 
HILLES. somes a — Boiler Plate 
Planer. 





Hight Sizes, 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. 


ASME MACHINERY Co. 
CLEVELAND, 
ee oi Wing , 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. PAT. BEC. 5, 1688. 
Cutting from 1-8 in. to 6 in. diameter. ’ 
Also SEPARATE HEADS and DIES. eee ee oy 1688. 


FIRST PREM, OM OE. 


FROM 1-4 TO 15,000 LBS. WEIGHT, 
True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, 7. Heads, eto., for Locomotives. 
dkny & CASTINGS of every description. 
Send for Circulars nad 
CHESTER ‘STEEL CASTINGS CO., 
Works, Chester, Pa, Office 407 Library St., Philadelphia, Pa. 


For Machine Shop Use. 
: Special Radials for Bridge Builders. 


Box’s Double Screw Hoist, 


500 Ibs. to 20 Tons 
Capacity carried in 
Stock. 

Full line of Cranes usu- 
ally in course of erection, 
from the small single 
track and trolley to! 
ton Traveling and Jib 
Cranes. 

Photos and Cuts 
on Application, _ 


Alfred Box &Co., 


Front,Poplar & Canal Sts., 
Philadelphia, Pa. 
















PAT. DEC. 5, 1882. 
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~ 4; W r 


4 p SY 
Sy"Pocess RNA. 
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STRICTLY NOIUELESS ALR ons 
DURABLE THAN ST L. 
Patentees and Sole eee ~y 
THE NEW vetoes Paw HIDE co.. 





The Straight Line Centrifugal Separator 


was NO'T included in the test recently made at 
Cornell University. A claim is made in another 
Journal that Separator BB showed the greatest 
efficiency due to corrugations of interior surfaces 
We not having shown our Separator in the above 
mentioned test, it might lead the general public to 
imagine we do not possess the best Separator. which 
we claim we do, and can show greater efficiency 
than any Separator on the market, in a competitive 








NEW PATENT 


CENTER 
RHYMER 


For Finding and Correcting 
the Center of 


SHAFTS, 
SPINDLES, 
CUDCEONS, ETC. 


James Iiunter Machine Co., 
NORTIL ADAMS, MASS, 












test where all Separators are represented. 


I respectfully request interested parties to inves- 
tigate this theory to substantiate this claim. 


JOSEPH DE RYCKE, 


145 Broadway and 86 Liberty St., 
NEW YORK. 


Simpson's Centrifugal 


Separator and Trap. 


For Supplying Clean and Dry Steam 
cngines, Dry Houses, ete. 

Place Separator as close to engine 
as possible, the steam taking e spiral 
course between the threads causes 
the water to be thrown by centrifu- 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con- 
venience may uire ; also used in 
conveying steam long ‘distances, for 
Steam Wi namere, Dry Houses, Wa- 
ter Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEVSTONE &) ENCINE AND MACHINE WORKS, 








Pronounced by thousands the best machine. 
THE DRAUCHTMAN’S POINTER 
Makes a round and chisel] point. 

Makes a perfect point and never breaks the lead. 
Art Dealers Sellit. Send for circular. 

le busines: on tris! 
Sent prepaid to poy pecnonall fot pines s house t 
The Perfect Pencil Pointer Company 


toe Mrppur STREET, PoRTLAND, MAINE 





Send for 
Catalogues 
Containing useful 
Information about 
Feed Water Heaters 
Also Steam Separators 
And the Delivery of 
Dry Steam 
For all purposes, 


GOUBERT MFG. CO., 
32 Cortlandt St., NEW YORK. 


TO 





Battonwood Streets, Phil 
Or, A. T. : Aaeinain, Setiine Agends $2 Gonttendeae..% Y. 
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BUCKEYE AUTOMATIC CUT-OFF ENGINES 
in Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
==+ in Steam Consumption and superior regulation guar- 

Pp anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


| ee = 
= 7 "vZZ7z:i7 mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
10 TELEPHONE BUILDING.) N. W. ROBINSON, 154 Washington St., Chicago, Ill, 


; ao 
SALES AGENTS : W. a SIMPSON, 18 CORTLANDT STREET, N. Y.§ ROBINSON & CARY COMPANY, St Paul, Minn. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton). Eastern Pennsylvania, Delaware, Maryland. ani Virginia 


NEW TANGYE 












“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 00., 


88d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 


New York Agency,18 Vesey St. 


35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 

> OR GASOLINE. 


3 COMBINED 
: “QTTO" GAS ENGINES AND PUMPS 









GAS GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 
® Expense one cent an 
mMhour per horse power 
and requires but little 
attention torun them 
Every Engine 
Guaranteed. Full 
sabe tomy free by mail 
Mention this paper. 


———=====4_VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
\ quarter turn belts and 
bevel gears. 


T. R. ALMOND, MFR., 























Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 





NOISELESS 





BROOKLYN, N. ¥. 


ATKINSON GYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ali the products of combustion, and giving a 
working stroke at every revolution and in half the time 
reqedien by any otherengine. Send for Illustrated Circular 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, PA. 


Corliss 
Engines 


Will Save its Cost in Oil 
alone Several Times 

of the highest type and in 

all sizes are made by 


per Annum. 
SAVES ALSO IN LABOR AND COST 
THE Lane & Bop ey Co., 
CINCINNATI, O. 


MA oF COTTON-WASTE, PREVENTS 





gus 


> 
















DBIPPING AND SPATTERING. 

A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 

lubrication of machinery. Works 
equally well in every possible position. 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 


SPECIAL LIST. 


Heme and Seeond=Hand Machinery 
IN STOCK. PRICES LOW. 


Engine Lathe, 92 in. swing, 18 ft. bed. heavy and 
powerfully triple geared. Face plate 82 
in. diam., spindle 12 in. diam., screw 
feed, Ist class, running order. 

Pit Lathe for boring turning and facing wheels, &c., 
spindle 6 in. diam., face plate 60 in. 
diam., triple geared, Price low. 

D. W. Pond Engine Lathe, 20 in. s., 10 ft. b., com 
pound rest and p. cross feed, good order. 

New Haven Engine Lathe, 30 in.x17 ft., good order. 

Powell Planer, 24 in.x24 in.x6 ft., modern style, A1. 















EAGLE 
ANVIL 


23 WORKS, 
Trenton, N. J. 








The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 



















Send for Circulars. Profiling Machine, 2 spindle, good order. 

Brown & Sharpe, No. 1 Screw Machine, Al. 

PR aE Lincoln Pattern Milling Machines, good order 
Cast Steel 


Face & Steel 


Horn. Better NEW TOOLS (In Stock.) 


renenr if Fitchburg Lathes, 14-16-18 and 24 in. swing. 
Fully war- Hendey ** 14-16 and 18 in. swing. 

t nd Prentice 12-14-16 and 18 in. swing. 
Frante a Wright 16-18 20-24-28 in. swing. 


lower price. Heavy Lathes, 28x16 ft., 32x18 ft. 
Radial Drill, New Pattern, 3 ft. arm. 
Powell Planers, 24-30 and 36 in. wide. 
New Style Shapers 15 and 24in. stroke. 





Send for Complete List and Special Catalogue. 


J. J. McCABE, 


. oe AR D’s | 68 Cortlandt Street, 
NEW YORK. 


_N. Y. Mach’y Warerooms: | 





Mo 
KO Rie ius! 





M AL | id 
O 


BorRING & TURNING MILLS 


TURRET MACHINES, 


AT HE 


BripceErport MacuHineE Toot Works, 
E.PButtarp.Propr. BripoGerort.Conn. 


















OF IMPROVED 


CORLUSS; STEAM ENGINES 
—>= In FULL VARIETY 
CONTRACTS 1. [OmMPLeETe PoNATe os 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING | 
MACHINERY. © 


Send for Special Circular. 

















FRIGK COMPANY, Builders, 


WAYNESBORO, PA. 

















SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE, 


. ALSO BUILDERS OF 
Blowing Engines. Reversing Engines, 


Hydraulic Cranes, 
Centrifugal Pumps, Accumulators, 


Boilers, Tanks, etc. 


ngines: 
Om, 


-F0R— 
PROSPECTING. 


, BAND FRICTION 


- H&ISTS, 


a n= MINING MACHINERY. 
MANF'G.co. CHICAGO, u.5.A. 


PHILADELPHIA CORLISS ENGINES. 


Catalogues Mailed on Application. 
Non- 


Condensing. 















Superior 
Design, 
Workmanship 
and Finish. 


Condensing. 


Triple 


and Quadruple 
Expansion, 


Best Material. 
HIGHEST 
EFFICIENCY 
GUARANTEED. 


PHILADELPHIA ENGINEERING WORKS, 


LIMITED, 
Mifflin and Meadow Sts., PHILADELPHIA, PA. 


ACHINER 
THE XL. DRAW ING STAND | For Reducing and Pointing ie f 


With or without board. | ESPECIALLY ADAPTED TO POINTING WIRE 
The best and most convenient Draw- RODS AND WIRE FOR DRAWING. 
ing Table in the world. For Machines or Information, address the 


| | 
NES & MACK, | Manutacturer, 
rs 220 Walnut St., CINCINNATI, 0. | S. W. GOODYEAR, Waterbury, Gt. 


Horizontal or 
Vertical. 


























SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. 


VAN BRUNT AND SUMMIT STS., 
BROOKLYN, N. Y. 
BUILDERS OF THE 
\ Pat. Combined Surface Con- 
\ denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Hea‘ers, Tube Heaas.l 
¥ Screw Glands, Packings, &c. 


THE BALL & WOOD COMPANY, 


Owners of Ball Patents and Builders of 


IMPROVED AUTOMATIC CUT-OFF ENGINES. 


Under the personal supervision of the inventor, F. H. BALL, 











Works, Elizabeth, N. J. Office, 15 Cortlandt St., N. Y. 
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BROWN & SHARPE MFG, C0., 


PROVIDENCE, R. I. 


NOW” READY. 


“CONSTRUCTION AND USE OF 
PLAIN GRINDING MACHINES 
CONICAL SURFACES,” 


Treatise on 
UNIVERSAL AND 
FOR CYLINDRICAL AND 
147 pages, 89g illustrations. 

Price, bound in cloth, including postage, $1.33, 


Price, bound in cardboard, including postage, 75 cts. 


S. A. SMITH, Western Representative, 


23 So. CANAL STREET, CHICAGO, ILL. 





NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
SCREW MACHINES. 


For making all kinds of Set 
Screws, Tap Screws and Studs. 
Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 








No. 8 SCREW MACHINE. 


Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
PHILADELPHIA, CHICAGO, PITTSBURGH, 


NEW YORK, 


138 & 138 LIBERTY ST. LEWIS BLOCK, 


705 ARCH ST. PHENIX BLOG. 








= .= YALE &TOWNE MFG co, 
SF gee 


- NEW YORK. CHICAGO. PHILA.BOSTON _ 








Remember! THE STRENGTH OF A CHAIN IS ITS WEAKEST LINK. 


You MAY save a few cents by putting in one cheap link, You MAY save a few cents by 
putting on one cheap VALVE—BUT, DO YOU? You may also repair this break with 
ANOTHER cheap link or valve, but can you AFFORD to, even if the valve COSTS YOU 
NOTHING? Decidedly You CANNOT. Why not get atonceea GENUINE JEN- 
KINS BROS. VALVE, STAMPED WITH TRADE MARK? You accomplish 
nothing by gettingan IMITATION Jenkins Bros. Valwe—there are over fifty on the market— 
tn fact, you have only SPENT A LITTLE MORE MONEY and still your chain BREAKS 
AT THE SAME LINK. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


THE LODGE & DAVIS MACHINE TOOL CO. 
suse or MACHINE pig SHOP OUTFITS. 













4s Improved 30-inch Shafting Lathe. 


Works: CINCINNATI, OHIO. 
WESTERN HOUSR, PITTSBURGH HOUSE, 
68 and 70S. Canal Street, cor. Market & Water Sts., 
Chicago, Ill. Pittsb’gh, Pa. 
PHILADELPHIA OFFICE, 19 N. Seventh St., Philadelphia, Pa. 


t2” See Advertisement on Page 16. 


EASTERN HOUSE, 
64 Cortlandt Street, 
New York City. 
BOSTON OFFICE, 23 & 25 Purchase St., Boston, Mass. 
Write for large cuts with full descriptions. 








OUR ITLINE OF SCREW MACHINES. 





No. 3 Screw Machine. 


= ; bcscisns : 
No. 00 Screw Machine, for Bench, No. 1 Screw Machine. Wo. 2 Screw Machine, 
Can Furnish with or without Wire Feed. 


THE CARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY «0 MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 
Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Qoods. 
GEAR-CUTTING AND MILLING IN ALL IFS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application. } NEW YORK. 


“> Hartford, Conn. == 
MANUFACTURE 


PLANERS 











To plane 16 in. 
to 60 in. x 60 in. x 20 ft., with 
quick return motion. 


“With 6 in. x 10 a ‘dian. 


x 16 in. x 3 ft., 





THE PRATT & WHITNEY COMPANY, 


SHAPING MACHINES 


With 12 in. and 14 in. stroke, all 
seeds automatic. 
PRICE } List 
--AND— 
Discount Sheet 


SENT UPON APPLICA- 
TION 


WESTERN BRANSH. 
100 West Washington St, Chicago, Ills, 





BILLINGS’ 
DROP FORGED 
LATHE DOGS 
FORGED 
FROM BEST 
STEEL FOR 
THE PURPOSE 


. THE 


AN aif lea 


t 


{ 





> BILLINGS & SPENCER Co, 


HARTFORD, CONN. U.S.A. 
| 


E t | INI2SIZES 


%up hme) 
rv Te) 
INCLUDING 4IN 
ALSO 
CLAMP 
. ANO 


DIE DOGS 





WARNER & a eet a 





GLOBE VALVE CHU 
BRASS WORKING MACHINERY. | 


ILLUSTRATED CATALOGUE ON APPLICATION. 





S 
Photographs 
nD 


lication. 


DP 
. Ss. A. 


Manufacturer of ENGINE LATHE 
Lowell, Mass., 


\ from 16to 48 in. swing. Cuts, 





FA and Prices furnished on a 










A Key-Seating Martine 






~~ Tools or Supplies. 


= and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


Lathes, Planers, Drills, 
or anything in Machinists’ 


W.P. DAVIS, 


Rochester, N. Y. 








THE LAIDLAW & DUNN CO. 
CINCINNATI, O., 1, 4, ’91. 
The Hayden & Derby Mfg. Co., 
111 Liberty St., New York City. 

GENTLEMEN :—In're sponse to yours of the 2nd, we desire to 
say that we have sold a number of your Metropolitan Auto- 
matic Injectors, with pumping plants manufactured by us, 
and in all cases they have given the very of satisfaction. 
They are simple in construction and ts? reliable. 


fours —— ectful 
OBE WE LAIDLAW, Pres. 


The Hayden & Derby Mfg, Co,, 


NO. 111 LIBERTY ST., NEW YORK, 








J. M. ALLEN, PreEsmDent. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 
F. B. ALLEN, 
J. B. PIERCE, Secretary & TREASURER. 


SECOND VICE-PRESIDENT. 





GRANTS] OAR] WHEELS [and JOPARTOUTTING) 
jof Jovery [kind] and [ail [sizes, [ready [made for} 
|made}to}order. | New| Treatise Jon [Gears |for| 


LEXINGTONIGEAR [WORKS LEXINGTON, MASS) 























LANERS 





MANUFACTURED BY 


The G. A. GRAY CO., 


479 Sycamore St., 





SPUR CEARED 
SPIRAL GEARED. 


CINCINNATI, 





AND 


0. 














ne 


27” x 27” x 8 Planer. x x 6’ Chucking Lathe. | 16” x 6” 


aK HENDEY MACHINE OO. TORRINGTON-Conn. 
_ Manlurac BES OF 


i MACHINE TOOLS: ©2522... 













’ Engine Lathe. | | 














J.M. 


CARPENTER = 


——— PA, 


PAWTUCKET.R.|I. 





Wana 


IPS a DIE 


on. 
PURPLE 








